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1915. 


‘Tuts issue of the ELectricaL Review appears on the 
last day of the year—a year, we think, whose demise 
will be observed without regret by the vast majority 
of our readers, for truly it has been marked by few 
auspicious events, but many failures, reverses, mis- 
understandings, and the like. Of the war we shall 
say nothing, lest, like the military ‘‘ experts ’’ whose 
forecasts are daily falsified by the event, we trespass 
beyond the limits of our knowledge; we shall content 
ourselves with uttering the fervent hope that 1916 
will see the end of it, and the forces of the Allied 
nations crowned with mn crushing and com- 
plete. 

In accordance with our custom, however, we pro- 
pose briefly to review the events and tendencies of 
the past year so far as they affect the engineering 
industries in general, and the electrical industry in 
particular; and foremost amongst these we are dis- 
posed to place the evidences that the nation is being 
gradually aroused to a sense of the importance of 
adopting scientific method in every branch of indus- 
try. The appointment of an Advisory Council on 
Industrial Research by the Board of Education, 
which was followed by the institution of committees 
to report on inventions for the Admiralty and the 
Ministry of Munitions, was an epoch-making event, 
and though no striking results have as yet been mani- 
fested openly, we know that the Council is busily 
engaged in the preliminary work which is irdispen- 
sable to the success of its future operations. As we 
have pointed out, the necessary reform cannot be 
effected purely by the fiat of the Government; the 
support of the nation to the new policy is essential to 
success, and not a moment should be lost in com- 
pleting our preparations for the return of peace and 
the outbreak of the industrial war. 

The inexorable demands of the War Office for 
soldiers, and the Ministry of Munitions for skilled 
workmen, have weighed heavily upon the engineer- 
ing industries, and have clashed with the call for main- 
tained exports on the part of the Board of Trade; 
the question whether to comply with the one or the 
other has been the subject of anxious consideration 
on the part of electrical manufacturing companies. 
‘‘ Business as usual ’’ has proved to be impossible, 
and work is being carried on under very unusual con- 
ditions indeed. The directors, however, are in close 
touch with the authorities concerned, and every effort 
is being made to fulfil all three of these conflicting 
demands; women, who have played a most unex- 
pectedly prominent part in the maintenance of indus- 
try, have been very largely employed, and the skilled 
men have been “diluted ’’ by the increased use of 
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unskilled labour, with the grudging and suspicious 
assent as a rule of the members of trade unions, 
many of whom, with a remarkable narrowness of 
vision, seem more concerned as to their personal 
welfare than as to the safety of the Kingdom. 

An unforeseen feature of the war work has been 
the extraordinary activity of the electricity supply 
stations of the country, at any rate those engaged in 
supplying industrial areas ; their output has increased 
by leaps and bounds, new plant has had to be in- 
stalled as quickly as possible, and temporary stations 
—including one of 10,000 kw.—have been erected and 
put to work in order to provide motive power for 
factories manufacturing munitions of war. The ex- 
treme importance of our electricity works in this 
emergency has compelled recognition, and it is cer- 
tain that the extended use of electricity during the 
war will have a permanent beneficial effect upon the 
supply industry. 

Another consequence of war conditions is the 
shortage of arc lamp carbons, which has compelled 
many street lighting authorities to install half-watt 
lamps in place of their existing arc lamps, thus 
giving an unexpected impulse to the adoption of the 
new lamps. In this connection, though quite apart 
from the influence of the war, we may again refer to 
the introduction of the Ediswan tungsten arc lamp, 
a product of British research from which important 
developments may result. 

The linking-up of the various undertakings supply- 
ing electricity to the Metropolitan area has made 
considerable progress during the year, and will in 
_ normal times result in a more reliable service at lower 
cost; the war, however, indirectly led to the abandon- 
ment of the scheme of the London County Council 
for the unification of the supply to London, the 


necessary majority being unavailable owing to the » 


absence of members on military service. 

In the department of electric traction, the most 
notable event was the successful inauguration of the 
electrified system of the London and South-Western 
Railway Co. on part of its suburban lines; additional 
sections will soon be in running order, and it is 
hoped that next year the London and North-Western 


Railway will be added to the list of electrically~ 


operated undertakings. The Manchester-Bury line 
of the Lancashire & Yorkshire Railway Co. is also 
practically complete. 

Lastly—for space is limited—we may permit our- 
selves a note of gratification with regard to the 
splendid progress that has been made by the electric- 
battery vehicle in this country during the past year. 
For many years, in season and out of season, we 
urged upon our readers the practicability and desira- 
bility. of fostering the adoption of the commercial 
_ electric vehicle in British towns; eventually the 
Municipal Electrical Association awoke to the pro- 
spects in this field, and appointed a committee which 
has done admirable work; and now we are able to 
say that the number of electric vehicles in use or on 
order is approaching 700, as compared with 150 a 
year ago. It will not be many years before we 
announce that the number is approaching 7,000. 


Aircraft 


Insurance. Damage, which is backed up by nearly 


a hundred municipalities, is memorialising 
the Prime “Minister, strongly condemning as unjust, as well 
as inexpedient, because it is wasteful in time and energy, 
the present Government scheme for insurance against 
damage by aircraft or by bombardment. The memorialists 
hold that individual citizens should not be heid responsible 
for damage inflicted upon them by the enemy, but that the 
nation, as a whole, through the responsible Government, 
should give a fair compensation to owners of properties of 
all kinds. We believe that this sentiment is subscribed 
to by very large numbers of public and private individuals, 
who consider that the present scheme operates unfairly, 
because it throws upon certain sections of the community— 
namely, owners, lessees and occupiers of business and resi- 
dential properties —burdens and responsibilities which should 
be shared by all. It was stated a few weeks ago that 
arrangements had been made to compensate, out of the 
Prince of Wales’s Relief Fund, come of the poorest people 
who were the victims of the last raid by enemy aircraft. 
Failure to pay insurance premiums involves the penalty of 
non-compensation so far as the State is concerned, but if you 
are poor or deserving enough you may be assisted from a 
voluntary source, which is, in reality, a National Fund. lt 
is not to be supposed that owners of large works or mansions 
outside the imagined range of enemy aircraft will pay premiums 
purely for the sake of assisting those whose geographical ill-luck 
brings them within the danger-zone. They may, perchance, 
discover that their imaginations as to the real range are 
incorrect, and, having failed to insure, will reap disaster. 
On the other hand, if the range does not extend, one part 
of these-islands must bear the burden alone. The risk and 
the loss are those of the entire nation at war, and the 
financial obligations should be distributed amongst us all. 
We hope that the Committee will be able to demonstrate to 
Mr. Asquith the inequity, the inexpediency, and the 
unpopularity of the present sys‘em. : 


WE welcome very heartily the regis- 


British tration of the Electrical Manufacturers’ Co., 
Co-operation 
in Russia, of Great Britain, Ltd., which is announced 


in another part of this issue. It has been 
clear for a long time past that co-operative action between 
a number of our firms was needed if the British electrical 
industry was to be in a position to benefit to any particular 
extent from the unparalleled opportunity opened out for 
us in Russia by the war. We congratulate the seven well- 
known firms who have launched this joint enterprise for 
carrying on business in that vast market. Other organisa- 
tions which have adopted the co-operative principle in other 
branches cf engineering trade have enjoyed excellent success 
in Russia already, and we believe that there is a splendid 
opening for the seven concerns which have representatives 
on the board of this new company. We wish them every 
success, and expect to witness the further application of the 
same policy of combined action both in the Russian market 
ani in others as well, as one of the good results of the 
war. The capital is not large when one considers it in com- 
parison with that of Teutonic. organisations, but we have to 
remember that it is but a beginning, and we trust that the 
effort will lead to very substantial profit and developments. 


WE have received from M. H. Planchon 
a further (very long) letter with regard to 
the adoption of decimal coinage in this 
country, in which he raises objections to the retention of 
the pound, and champions the cause of the shilling divided 
into 100 parts; Mr. Turnbull also has sent usa lengthy 
communication on the subject, advocating the adoption of a 
coin equivalent to the franc. We are very much indebted 
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to our correspondents for their very practical support of our 
main contention—namely, that the adoption of decimal 
notation throughout our systems of coinage, measures, and 
weights is a question of most urgent importance to the 
future welfare of our-industries—support which we cordially 
appreciate. 

We have to bear in mind, however, that this is a technical 
journal, and we cannot pretend that the detailed discussion 
of rival systems of coinage is within our legitimate sphere of 
operations. We have stated that the adoption of the metric 
system—which is a matter closely affecting engineers 
—is, in our opinion, far more important than the coinage 
question, and while we have devoted many pages to the former, 
we have only briefly set forth our views on the latter. In 
accordance with this policy, we are regretfully obliged 
to decline to open our pages to a general discussion 
on decimal coinage systems. 

In two new specifications just issued by the British 
Engineering Standards Committee, we note with interest 
and pleasure that the metric equivalents of all the British 
standard dimensions are given, in parentheses. This practice 
has been followed for some yeara by the American Institutes 
of Electrical and Mechanical Engineers, by way of prepare- 
tion for the change-over, and might be copied with 
advantage by British engineering institutions. 

Mostly, the equivalents are carried to the nearest 
hundredth of-a millimetre, which, as we have shown, affords 
an ample degree of accuracy far beyond what can be 
attained under workshop conditions, the maximum departure 
from identity being only } mil; but, in some cases, the 
Standards Committee carries the figures out to thousandths 
of a millimetre, é.¢., to an accuracy represented by 0°00004 
in. or yg of one mil. The National Physical Laboratory 
states that an accuracy of half a mil, or nearly 13 times 
the value suggested by the Standards Committee’s figures, 
is rarely attained in the workshop, even by its own experts. 
Moreover, these exiguities of measurement occur only in 
connection with the definition of limits between which the 
dimensions may be varied at pleasure—ranges of two to 
five mils! With due respect to the Committee, we suggest 
that the needs of the case would have been more than 
covered with the nearest hundredth of a millimetre through- 
out—the maximum possible error in that case being beyond 
the range of workshop practice. 

Some indication of the growing demand for the early 
adoption of the metric system will be found in a Note 
elsewhere in this issue. 


THIS question was referred to at the 

™ et recent meeting of the Berlin A.E.G., when 
= Dr. Walter Rathenau remarked that he 
did not consider himself sufficiently com- 

petent to give a definite opinion as to whether an electricity 
supply monopoly would, or would not, be brought into 
existence. In his view, however, the monopolisation of 
electric power, as such, was out of the question and imprac- 
ticable, as electric power must remain the first power for 
working in the future. Buta monopoly of electricity supply 
for lighting was also scarcely probable, and, he might say, 
not practicable. On the other hand, approval could be 
given to the principle upon which the kingdom of Saxony 
Was proceeding in connection with the Government scheme 
for the utilisation of electric power. This principle aimed 
at the supply of electricity being left in the hands of 
the State for the working of the main railway lines, whilst the 
requirements of the secondary railways and the tramways 
were to be reserved for private industry. The kingdom of 
Bavaria had also expressed itself in favour of this principle, 
and the speaker hoped that the measures to be expected in 


Prussia would likewise be conformable to the principle, and 
that the price of electric supply would not become dearer as 
a result of future legislation. On the other hand, reports 
issued from Dresden since the meeting of the A.E.G. 
declare that the local authorities in Saxony, which own 
electricity works, are disturbed at the proposal of the 
Government to nationalise the supply of electricity as they 
apprehend that their independence in the supply of light 
and power would be endangered. The local authorities 
have therefore given united expression to their distrust of 
the proposal, but they are prepared to combine with the 
State in the supply provided that the State does not have a 
preponderating position in such an association. It appears, 
moreover, that the Union of Municipal Electricity Works in 
Saxony has had plans prepared for some time past for 
meeting the requirements of the kingdom by the erection 
of large overland stations. 2 


TuEere has been a decidedly good 

Rubber. undertone lately in the rubber market, 
and there has been some tendency, indced, towards an 
improvement in values so far as plantation descriptions are 
concerned, while there has been rather a better demand for 
Brazilian grades, although the quotation for fine hard Para 
is, of course, at a fair discount compared with the best 
plantation material. The tone has undoubtedly been assisted 
by the situation of shipping in the Mediterranean and the 
risks to which vessels are exposed in navigating those 
waters. Consumers have purchased rather more freely, and 
it is believed that there is a fair amount of buying yet to 
be done in conrection with orders for finished material 
which have been placed upon the books. The inquiry has 
been pretty general both for early and forward deliveries, 


- and the outlook for every description remains good. It is 


possible that there may be a slackening off in new inquiries 
with the turn of the year, but this is regarded merely as a 


- geasonal feature. America has within the last week or two 


been inquiring for big quantities, and this has naturally 
tended to assist the firmness of the market. The arrivals 
coming to hand have been quite moderate, and the statis- 
tical position is regarded as satisfactory. -Last month the 
stocks were further reduced by 228 tons, to a little over 
7,000 tons, against about 5,000 tons a year ago, and 6,000 
tons in 1913. American consumption is proceeding at a 
very high rate, and this point should not be disregarded in 
considering the possibilities of the future. There was 
a good deal of talk a short time ago about Germany 
buying large quantities of rubber in America, but a 
good deal of this seems to have been without sub- 
stantial foundation, though it is a fact that the parcel 
post between North America and certain of the European 
neutral countries has been very extensively used for the 
conveyance of rubber to the Central Powers. Steps have 
been taken, however, which will probably put a stop to this, 
except upon apy but the smallest scale. An official cable- 
gram received from Kuala Lumpur reports that the export 
of plantation rubber from the Federated Malay States - 
during the month of November amounted to 4,636 tons as 
compared with 4,120 tons in October and 2,889 tons in the 
corresponding month last year. The following is a coms 


parative table showing the export for three years. : 
1913. 1914. 1915. 
January 2,542 3,473 tons.+ 
February eve eee §=1,757 2,364 
2,151 
May eee eee ave 1,225 2,069 2,708 ” 
June eee eee oo 2,005 2,306 3,403 ” a 
July eee eee eee 1,781 2,971 3,687 » 
August... 2,863 1,850 3796 
September eee see 2.000 2,879 3,984* ” 
October ge 2 897 4,120 ,, 
November... 2,062 2,889 . 4,636 , f 
Total ... eee 20,847 27,336 39,413 


* original statement for September, the total exports were returned 
at stabs tone, - 650 tons below the actual amount, as now corrected. 
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DIRECT-CURRENT MOTOR MAINTENANCE. 
By 8, LEES. 


THE successful operation of direct-current machinery may 
be summed up in two words— efficient maintenance. 
Cleanliness is of course an important factor, although it is 
not impossible to interpret the meaning thereof too liberally, 
as in the case of the over-zealous attendant who, in his 
laudable endeavours to make the bright parts shine, applied 
the polishing medium so lavishly that the brush-holders 
became jammed fast with the superfluous mixture. Nor 
does the term apply only to those parts that are always 
visible to the eye, to the neglect of those which are not 
quite so conspicuous, such as the brush-gear on the under- 
side, that comes to grief through the cumulative effects of 
deposited grease and carbon dust. 

In the majority of cases of breakdown and failure the 
principal operating cause is very simple—namely, “ dirt.” 
Tn its present application the word “dirt” is meant to cover 
any foreign substance or matter which by its presence or 
proximity may have a deleterious effect on the working of 
electrical apparatus. Asan example: ordinarily one looks 
upon milled cereals as being of clean and impeccable 
character. Now, motors working in a flour mill will in the 
ordinary course of things get coated more or less with dusty 
matter floating in the atmosphere, which, contrary to the 

enerally accepted notions of maintenance men, is positively 

armfal to the well-being of electrical machinery. Grain, 
especially in the milled state, is a notoriously bad heat con- 
ductor, and even a comparatively thin deposit of such flour- 
‘like dust may cause a motor armature or field coil to become 
dangerously over-heated. Again, such conditions sooner or 
“fater become favourable to the leavening action which takes 
“place under hygroscopic or oleific combination. Slowly, it 
may be, but surely, the insidious deterioration of the pro- 
tective insulation goes on until the inevitable breakdown 
‘happens. So may we for our purpose classify clean edible 
flour as “ dirt.” 

Similarly in woodworking shops, dry sawdust in itself is 
harmless enough, but, nevertheless, this substance must be 
regarded as more than a potential foe. An unheeded 
accumulation of grease-soaked sawdust that had subsequently 
eoome carbonised, has proved to be the undoing of many 
a good motor. The presence of dry coal-dust also augurs ill 
for the good working of either motor or switchgear ; in com- 
bination with oil it is certain to cause trouble quickly, the 
effect of such a mixture on insulation being exceptionally 
destructive. 

The writer has observed that plant in engineering works, 
including central stations, is peculiarly prone to trouble due 
to breakdowns én failures of various kinds. More shabby 
makeshifts and temporary expedients are to be found in 
high than in lowly places. The ubiquitous grease lump 
inseparable from the shop or station ought to be shunned 
like the plague. It seems strange that while the store- 
keeper guards waste, wipers, and the like, with mint-like 
vigilance, requisitions for comparatively valuable stock and 
material are commonly honoured with surprising ease. 
Lubricating oil comes within the latter category, and the 
oil-can or feeder, like the widow’s cruse, never need run 
dry. Those so-called minor insulation troubles, such as 
breakdown of brush-holder insulation, failure of mica or 
mica substitute between commutator-bars or clamp-rings, 
perishing of field-coil connections, and “ shorting ” of outer 
turns of field windings, which develop later into absolute 
breakdowns, oftener than not have their origin in the 
‘thoughtless use of the oil-feeder or greasy wiper. In addition 
to the deleterious effect of oil on insulation, an oily surface 
acts as an excellent dust-arrester on the fly-paper principle. 
Then does insulation become measureable by a different 
arithmetic, not so much the volts necessary to puncture a 
given thickness, as the comparatively low pressure (backed 
by power) required to break down the surface security of 
an otherwise good enough insulator. The insulation 
of brush-holder spindles and brush arms, especially the 

' ‘bottom or underside sets, is commonly attacked and broken 
down in the manner described. Closer attention might 
with advantage be given to the mechanical features of 


brush-holder insulation by designers. Motors, especially 
those of the protected or enclosed type, are notable 
examples of weakness in this detail. It is quite a common 
thing to find only a very small fraction of an inch of 
insulating surface separating “ live” metal from the earthed 
carcase of a high-voltage motor. It is very rarely that 
failures of insulation due to pure puncturing occur on 
direct-current up to 600 volts, the trouble, even with the 
best classes of material, being almost invariably due 
primarily to surface leakage. A commonly-used form of 
insulator for a brush-holder spindle is shown in fig. 1. 
(a) Usually, the flanges are almost surface flush with the 
metal brush rocker, thus providing a very short and easy 
path for leakage. A larger flange (fig. 1b) is a simple 
but effective improvement giving, as it does, greater 
security against breakdown from “creeping.” Curiously, 
though, a really adequate size of flange is the exception 


Figs, la AND 1), 


rather than the rule. The type of brush rocker represented 
at fig. 2 is extensively used. The open slot provides facility 
for the insertion and withdrawal of the brush-spindle and its 
insulation, and allows of the use of some form or other of 
moulded insulator, which has the additional advantage of 
cheapness. It is evident that the tightening of the spindle- 
shank by means of its nuts comes, after a certain point of com- 
pression is reached, wholly upon the insulator itself, particu- 
larly at some point or other of the sharp-angled junction 
between the core and flanges. Consequently, trouble is 
common at this point, as the insulator being of a more or less 
brittle and friable nature fractures, and thus becomes an easy 
prey to the insidious action of oil and carbon or copper dust. 
Built-up insulation, preferably of sound mica, with allow- 
ance provided on the core for the necessary tightening of 


Fig, 2. 


the spindle, should always be used instead of the moulded 
variety, and the importance of extremely close-fitting joints 
cannot be over estimated. 

Whilst on the subject of brush-holder insulation, a few 
remarks about the brush-spindle itself may not be out of 
place. Formerly, spindles of round section throughout were 
used by practically all makers, but as the disadvantages of 
the round shank came to be better realised, the square 
spindle canie into favour. Considering that the older 
practice in now obsolete, the writer was surprised some little 
time back to see an otherwise modern installation of big- 
powered multipolar motors, all of which were fitted with 
brush-spindles of round section throughout their whole 
length. ach spindle carried about a dozen sets of carbon 
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brushes in separately-attached holders, and owing to the 
great length of the spindles a special insulated steadying ring 
was necessary for ensuring alignment of the inner ends of 
the spindles. The introduction of this feature rendered the 
design unusually bad, as the steady ring, of necessity, 
occupied space already none too commodious, with the 
result that the whole of the brush gear was very cramped, 
making inspection and adjustment difficult, if not impos- 
sible, at some points. As if to crown all, the brush leads 
were attached to the spindles, as shown in fig. 3. Obviously, 


Fig. 3. 


the removal of a lead would prove an awkward operation, as 
it means the dismantling of the whole of one section (at 
least) of brush-holders before disconnection could be effected. 
It is, indeed, hard to see what useful object the designer 
could have had in his mind when passing such an incon- 
venient arrangement. A weak design still in vogue is out- 
lined in fig. 4. The insulation used is mica or its sub- 


Fia, 4. 


stitute, loosely bent or pressed round the iron bolt which is 
nutted at both sides of the brush-rocker arm. The earthed 
spindle in itself is enough to warrant condemnation of this 
design of gear. In the large sizes of motors the design of 

brush-gear closely follows that of the generator type, of 
which the bracket construction, or some modification 
thereof, is representative. The brush-holder arms or 
brackets are usually made of cast-iron, and attached to a 
divided bracket ring, which is carried in journals or similar 
guides fixed to the machine yoke. Trouble is often experi- 
enced from failure of the insulation between the brush arms 
and bracket ring. The part usually attacked first is the 
edge of the insulating plate, and the cause is surface leakage 
due to the presence of grease and carbon dust. The simple 
expedient illustrated at (a) fig. 5, is an excellent insurance 


COMMUTATOR. — 


Fig, 5. 


against trouble of this sort. Many years ago, Messrs. 
Siemens used a form of brush-holder and arm which was 
totally encased in a moulded envelope of insulating matefial. 
The writer had some experience of this gear, and does not 
remember a single case of failure or trouble of any sort 
resulting from its use, even where the working conditions were 
Unusually severe. More recently, another well-known firm 
has adopted a modification of this construction. In this 


case the end of the brush-spindle, where attached to the 
brush-rocker, has an insulating sleeve or block moulded’solid 
on its metal shank. This arrangement makes a stron; 
mechanical attachment, and provided the insulating material 
is right, results in a sound job.» 
Probably in no auxiliary detail of the modern motor does 
greater diversity of design and fixture exiss than in the 
arrangement of cable terminal attachments. Thus we find 
terminal blocks fixed to the outside of the yoke shell in all 
manner of places; others have simply binding post screws 
protected by thin apologies for insulation bolted directly to 
the motor case ; many are located beneath the commutator, | 
and whilst some are hidden away inside the inner recesses 
of the motor, in not a few designs the cable leads are. 
simply connected through, the conventional pot-ware or 
wood terminal block being altogether dispensed with. 
Undoubtedly, the worst place to thread through cables in 
an electric motor is at the bottom side of the commutator 
end cover or bearing bracket. Oil and grease invariably 
accumulate at this point, and attack the insulation alike of 


’ 


Fig. 6.} 


‘cable and terminal block. One wahinewe make of motor 


has its terminal binding posts located in the channel- 
shaped recess formed at the bottom of the commutator end 
bracket. Trouble from breakdown of insulation is so 
common that, in a recently issued design of this make, the 
arrangement of this detail has been radically altered. Com- 
ment is, perhaps, unnecessary on the too-frequent practice 
illustrated at a in fig. 6. : 
The highest possible class of wiring system, properly 
erected with protective devices ad lib., avails but little if 
the safety of the whole job depends on the integrity of a few: 
inches’ run of uncovered cable. The practice of leaving a 
bundle of exposed cables between the end of the service 


leads and the connected apparatus is to be condemned. - 
Of course, a few spirals of wire symmetrically ‘dis- 
posed may give a nice finish to a job, but this sort of 
adornment is better confined to bell-wiring-and the like. If 
it is impracticable to attach the conduit itself mechanically 
to the motor, then some other equally-‘suitable method 
should be devised. A strong and neat substitute is available 
in the numerous forms of flexible metallic tubing, one 
adaptation being represented in fig. 7. A flagrant case of 
exposed leads was met with by the writer quite recently. A - 
modern totally-enclosed, type of motor, with a name, had its _ 
connecting cables (unarmoured) between the external 
terminal block and the windings ow/side the case. Another ~ 
machine, similar to the last-mentioned, had a specially 
arranged aperture cast in the commutator end cover through 
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which the armature and field leads were threaded after 
leaving the terminal box attached to the side of the motor 
shell. The still prevalent practice of placing jointed and 
similar connections in awkward or inaccessible positions 
cannot be too strongly condemned. With modern designing 
resources there can be no necessity for this, and, in fact, 
every connected (electrical) detail can, by suitable disposi- 
tion, be located so as to be accessible for handling without 
introducing undue risk of harm either to operator or machine. 
It may seem a trifling detail, but small size hexagonal-headed 


screws may with advantage be provided with cruciform slots. — 


The initial installation of a machine often of necessity 
carries with it difficulties in the way of setting-up and what 
not, but rarely does expedient fail to secure the completion 
of even an unusually stiff job. Doubtless, at times, work, espe- 
cially when contract, is rashed through by hook or by crooF, 
as the saying goes, much of which might have been avoided 
and more scrupulousness used had the machine not ‘“ worked 
in so cussedly.” But experience has long taught that it is 
not so much the getting in of a job which proves the ultimate 
criterion of its real service, as the getting out thereof, which, 
in the course of things mutable, must be considered inevit- - 
able. The cases innumerable of motors unnecessarily, or 
unsuitably, placed in inaccessible positions, would defy 
cataloguing. Ignorance, carelessness, lack of foresight, and 
amateurish rule-of-thumb have variously contributed to the 
failure of such schemes, and, in the fulness of time, the 
inevitable repair or overhaul becomes necessary. Obviously, 
such errors are costly, ; 
often doubly so, as 
in many cases sub- 
sequent re-lay-out of 
the plant is out of the - ze 
question, and so the Qy2 
blunder has to be put 
up with in the best 
way possible, the mis- 
chievous effect of 
which falls almost 
wholly upon the main- 
tenance man. For 
instance, imagine a 
big-powered motor 
cramped up against 
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a right-angled corner, 
with its commutator 
end next the walls, 2- 


one inspection door, 
or grid, capable of 
being opened (with 
careful negotiation) 
half-way, the other 
one having to remain: 
closed owing to exi- 
gencies of space. Or, \\ 
take the case where 
a wall brick had to t 
be removed to make 
room for the ter- 
minal block side fixed 
to the yoke shell. This absurd arrangement necessitated 
the withdrawal of the whole motor, which was on a 
fixed bolted foundation, in order simply to disconnect the 
service leads. - Another case was that of a foundry where a 
motor was located ina pit roughly dug out of the sand floor, 
a wooden trap-door being placed over the opening for pro- 
tective purposes. Armature failures became a frequent 
occurrence, and bearing seizures were common. Owing to 
the confined space in which the motor was placed, the com- 
mutator and brush-gear* were practically ungetatable, and 
the whole machine had to be removed bodily for with- 
drawal of its armature. As might be expected, the cavity 
was always more or less filled with foundry dirt. A 
cotton spinning mi'] had had some of its machinery in the 
earlier processes converted to electric driving, the motors 
being completely encased in wooden housings. The con- 
ditions of working were such as usually obtain in this class 
of textile work; and the effects of high atmospheric 
temperature and humidity soon rendered necessary the pro- 
vision of effective ventilating arrangements. Sach obvious 
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conditions make blunders of this kind inexcusable in the eyes 
of possible converts, who are thus often prejudiced against 
electric driving. An oversight of this character may easily 
prove a very costly matter eventually, as the application of 
an efficient ventilating scheme of the kind mentioned calls 
for expert knowledge, and may, indeed (considered 
financially) be almost of equal importance to that of 
the plant installation, which it serves in the capacity of 
accessory. 
(To be continued.) 


ELECTROLYTIC ALKALI MANUFACTURE 
IN CANADA, 


ALTHOUGH Canada has considerable salt deposits, her 
salt industry, at present confined to the Province of 
Ontario, is of very limited extent. Nevertheless, 
she-already possesses a plant for the manufacture of 
caustic soda and bleaching powder by the electro- 
lytic method. This plant, the property of the Cana- 
dian Salt Co., has been in operation since IQII at 
Sandwich, Ontario, and it is described in a report 
on the Salt Industry of Canada issued by the Govern- 
ment Department of Mines. 
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SECTION AND DETAILS OF GIBB ELECTROLYTIC CELL, 


The cell employed for the electrolysis is a modified 
form of the Gibb type, and its construction is shown 
in the accompanying figure. The cell itself (2) is 
built of cast steel, and the diaphragm (8) is said to 
be of asbestos, although in all probability a mixture 
of asbestos with some other substance is used in 
practice. A feature of the diaphragm is that its walls 
increase in thickness from the top to the bottom oi 
the cell (fig. 2), so that the increase in permeability 
is compensated by the increased hydrostatic pressure. 
The cathode consists of a metal jacket placed round 
the diaphragm, with a number of projections em- 
bedded in the diaphragm. It may be either per- 
forated (fig. 6) or corrugated (figs. 3 and 4). This 
enables the products of electrolysis to be forced into 
the cathode chamber and out of the sphere of electro- 
lytic action. The anode is made up of a ring of 
carbon rods (10) which project through the dome of 
the cell (11), in which there will be noticed the gas 
outlet (13). It is claimed that the use of the jacket 
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cathode embedded in the diaphragm maintains the 
permeability of the diaphragm for an_ indefinite 
period, for while a certain amount of disintegration 
goes on on the outer side owing to gas evolved, the 
diaphragm builds up on the inner side. Further, the 
intimate contact between the anode liquor and the 
cathode insures a complete action of the nascent 
hydrogen at stich points, and this destroys any small 
percentage of deleterious hypochlorite which is often 
present in the final liquor. 

In the cathode cell the sodium primarily deposited 
of course at once reacts to form caustic soda solution, 
which is concentrated in vacuum pan evaporators 
and purified until pure caustic soda results. The 
chlorine gas produced in the anode chamber is led 
into bleaching chambers, where it reacts on hydrated 
lime to form bleaching powder. The products find 
a ready market in Canada. 

The plant at Sandwich consists of 256 Gibbs cells, 
and they are worked from a 550-kw. Westinghouse 
generator, which gives 2,500 amperes at 220 volts. 
As the cells are stated to be arranged in eight rows 


with 32 in each row, it is to be presumed that each . 


cell consumes 312 amperes at just under seven volts. 


COKE AS A BOILER FUEL. 


Owina to the shortage of labour (probably as much potential 
as actual) and the closing of various foreign markets, ener- 
getic measures have been taken in Germany to prevent the 
possibility of a serious coal famine and to utilise huge quan- 
tities of coke which would normally: be. exported. These 
measures have attained a considerable degree of success, and 
from various reports it appears that a number of German 
electricity supply stations are using coke for boiler firing. 
Where a mixture of coal and coke is used, no particular 
trouble is experienced beyond that of obtaining and stoking 
a reasonably uniform mixture of the two fuels, but the use 
of coke alone is a less simple matter, particularly if machine 
stokers be used. It is impracticable to break and grade coke 
so that it can be used satisfactorily in sprinkler stokers, whilst 
if it be attempted to use coke alone on a travelling grate the 
difficulty is to ignite the gas-free fuel as it enters the com- 
bustion chamber. Normally, heat from an incandescent arch 
of refractory material over the point of entry of the fuel, 
frees gases from the latter, and these gases burning with a 
long flame keep the. arch hot, and thus render the whole 
action of ignition continuous once it is started. . With a fuel 


SECTION OF COKE-BURNING FURNACE. 


such as coke, free from volatile gases, this action fails and 
the fuel ignites late and imperfectly, if at all, as the grate 
advances. ; 

An ingenious method by which this difficulty has been 
overcome is shown in. the illustration (from 
Z.d.V.d.I.). The lower part of the coke-feed hopper is li 
with refractory bricks and fitted with an inclined grate ‘at 
the front and a flue at the back leading into the combustion 
chamber of the boiler. There is thus formed a hopper furnace 
which preheats the fuel above it, and brings it to incandes- 
cence before passing it on to the travelling grate. The greater 
part of ‘the heat which is not usefully —— in this direc- 
tion passes beneath the boiler, and is there utilised. This 


equipment, which is due to Belani (Essen), is said to have 
been tested with satisfactory results on a water-tube boiler 
in the Diisseldorf Elektrizitatswerke, though, owing to sqgme 
mishap during the coal-firing tests, all that could be estab- 
og was that the results with coke firing were more favour- 
able. 

Other tests, this time on a boiler with ordinary horizontal 
grate, showed that coke may be literally a better fuel than 
coal of higher thermal value. The heating surface was 1,680 
sq. ft., and a flaming coal of 13,000 B.TH.U. calorific value 
raised 3.4 lb. of steam per hour per sq. ft. of heating surface, 
or 6 lb. per Ib. of coal; on the other hand, coke of 12,600 
B.TH:U. per Ib. (size ranging from dust to 23 in.) raised 3.8 
lb. per sq. ft. of heating surface, or 6.6 lb. per lb. of coke. 
The highest measured combustion chamber temperature and 
the flue gas exit temperature were respectively 1,220 deg. and 
876 deg. C. with coal; and 1,145 deg. and 473 deg. CO. with 
coke. The paradoxical superiority of the coke is due to its 
requiring a smaller surplus of air for combustion and suffering 
no loss from unconsumed gases or tar. On the other hand, 
it must be remembered that the preceding data evidently 
refer to anything but a modern high-power boiler, and no 
mention is made of the relative costs of coal and coke as 
boiler fuels. This is at present of minor importance to Ger- 
many as compared with the fact that her surplus coke sup- - 
plies can be used—staving off the possibility of a fuel famine, 
and permitting full military advantage to be taken of the by- 
products of coke manufacture. 


REVIEWS. 


The Mathematical Analysis of Electrical and Optical Wave- 
motion on the Basis of Maxwell’s Equations. By Dr. H. 
Bateman. Cambridge: University Press. Price 7s. 6d. 
net. 


The author intends this book to-be an introduction to some 
recent developments of Maxwell’s electromagnetic theory 
which are directly connected with the solution of the partial 
differential equations of wave-motion. A complete investiga- 
tion of the subject requires very great mathematical know- 
ledge, and the author does not aim at supplying proofs which 
depend upon difficult and complicated analysis, but, rather, 
at simply stating such proofs and dealing in detail with 
those’ portions of the subject which do not require such 
advanced mathematical treatment. The principle of relativity, 
which has been recently treated by several authors, has not 
been dealt with, and details of numerical computation are 
omitted. 

Perhaps to the physicist and electrician the most interest-' 
ing portion of the work is that dealing with the structure of 
the aether. It is shown towards the end of the book that 
mathematical analysis indicates three distinct theories of the 
universe, which may be described briefly as follows: — 

AETHER. MATTER. 


(1) Continuous medium. ° Aggregates of discrete particles. 

(2) Discontinuous medium, An aggregate of discrete par- 
consisting of a collection _ ticles attached to the tubes. 
of tubes or filaments. 


(3) Continuous medium. An aggregate of discrete par- 
ticles to which tubes are 


attached. 


The first theory is, of course, that which has in the past 
received most attention, and is the one which is most satis- 
factory from an experimental point of view, and the mathe- 
matical study of theories (2) and (3) may possibly help to 
enrich it. 

Some of the subjects treated of are (1) a general survey of 
the different methods of .solving the wave-equation, (2) polar 
co-ordinates, (3) cylindrical co-ordinates, (4) the problem of 
diffraction, (5) homogeneous solutions of the wave-equation, 
(6} electromagnetic fields with moving singularities, (7) mis- 
cellaneous theories. 

For the practical man the work is much too mathematical, 
but for the student of pure science it is a most useful addition 
to the literature of the subject. It remains to be added that 
much of the work is original and due to the author himself. 


Tramway Track Construction and Maintenance. By R. 
BickerstaFFe Hott, M.I.M.E., etc. London: Tramway 
‘and Railway World Offices. Price 10s. 6d. 


Despite the large amount of tramway construction which 
has been executed ‘during the last 20 years, there is very 
little literature setting out how such work should be done, 
what to avoid, what to insist upon, and how to secure a 
permanently satisfactory job. Tramway track construction is 
ia many respects special and peculiar; the necessity for con- 
forming to street alignment and levels, the condition that it 
must be paved over, and that the track paving must bond 
into that of the rest of the street, and other limitations which 
will occur to any tramway engineer, differentiate it widely 
from, e.g., railway track construction. There is, therefore, 
ample room and justification for a book which describes 
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methods which have been found satisfactory and gives a 
reasoned. consecutive account of the work, including the im- 
portant question of maintenance. 

Mr. Holt’s book partly fills this room. The author is per- 
manent way engineer to the Leeds Tramways, and, as such, 
has been responsible for the construction and maintenance 
of a large tramway system for many years—time enough to 
find out what happens to tracks in use under conditions of 
subsoil, surroundings and traffic of considerable diversity ; and 
he has recorded the results of his experience with clearness, 
sincerity, and a fullness of reasons for his practice and advice 
that is somewhat rare in technical books of this kind, and 
will be found refreshing and convincing by his readers. Con- 
vincing, that is, in the sense that the reason behind the views 
expressed is always in evidence. 

The first chapter is headed ‘‘ Concrete Foundations,” but 
is mainly occupied with defective concrete work, as revealed 
in the course of maintenance and reconstruction, with some 
discursive remarks on wrong methods of laying and abortive 
methods of repair. The belief that concrete foundations ate 
good for all time will be dispelled, it is said, in the majority 
of cases when reconstruction becomes necessary. Mr. Holt 
rightly insists that fractured concrete is generally due to 
original defects in construction, and that .there is nothing to 
do but cut it out and replace it. 

Chapter II deals with concrete materials. Stress is pro- 
perly Iaid upon the selection of hard stone broken to angular 
shape. (it might be-added, and to fairly regular size, not 
what will pass a 2-in.. screen), and of clean sharp 
sand. 

Two novelties are mentioned as having given satisfactory 
results at Leeds—clinker sand from the local refuse destruc- 
tors, and ‘‘trass,” or ground puzzolana, which is claimed to 
give some elasticity to the concrete, to cause it to set from the 
centre, and to harden to greater strength. A concrete of 7 
stone, 1 trass, 2 sand, and 1 cement is stated to be equal in 
strength to ordinary 4-2-1 concretes. This deserves serious 
attention. The use of puzzolana is not per se a novelty, as 
it was used by the Romans in their best lime mortar, which 
has endured for many centuries in well-known examples, a 
good omen for the Leeds tracks. 

Chapter III deals with repairs to concrete foundations. It 
ascribes most of the trouble with loose rails and paving to 
fractured concrete, in the main to longitudinal fractures under 
one or both rails, and advocates the cutting out of fractured 
foundations, replacing the old concrete with a foot of new 
made with quick-setting cement, and the observance of pre- 
cautions to keep-the traffic weight off the new concrete until 
it has set. 

Chapter IV, entitled ‘‘ Track Design,’’ commences with the 
statement that ‘“‘ British permanent way cannot be said to 
have been too well designed.’’ It has, in fact, been too much 
stereotyped, with little regard to the peculiar requirements 
of each locality, and, in consequence, methods of construc- 
tion which have been satisfactory in one district have failed 
in others. The subsoil, the weight and density of the vehi- 
cular traffic, the speed and weight of the cars to be run, and 
the frequency of the service, Mr. Holt points out, should all 
be considered. He might have added that financial considera- 
tions should be duly weighed, and if he had been writing as 
a tramway company engineer doubtless this aspect of track 
design would have been given more weight. The most 
difficult conditions are set by a sandy subsoil subject to alter- 
nate heavy rain and drought, where the road bottoming is 
but a thin crust, entirely cut through by the excavation for 
the track. These conditions result in irregular subsidences, 
and either concrete stringers or a complete concrete raft the 
whole width of the track and margins will fail by transverse 
fracture. Sleeper construction with hard‘ packing of broken 
stone under the sleepers becomes the most economical form 
of substructure. In mining districts, heavy longitudinal 
sleepers under each rail have proved satisfactory; in sandy 
subsoil cross sleepers are better. The importance of subsoil condi- 
tions is well exemplified by comparison of constructions found 
successful at The Hague, where the rails are laid directly 
upon a firm sandy soil, and Amsterdam, where, owing to 
water-logging, the same method failed, and had to be re- 
placed by concrete foundations. i 

Chapter V, on rail packing, is a detailed account of the 
methods and materials used by the author. The importance 
of this operation and the care necessary to ensure its success 
in giving the rail bases uniform support and contact justify 
the amount of detail. 

Chapter VI deals with rail laying; the procedure described 


is thoroughly sound, the pitfalls of inexperience are pointed - 


out, and the reasons for the right, and against the wrong, 
methods clearly set out. The somewhat controversial ques- 
tion of anchoring is discussed in some detail, mainly as to 
the proper means of securing the advantages of anchors. 

Chapters VII and VIII deal with joints, and are to be 
unreservedly commended. The second is confined to joint 
welding, describing both Thermit and arc welding, and their 
application to both construction and repair work. Mr. Holt 
has had good results from both, and most experience with 
Thermit, but is not prepared to admit their superiority to well- 
made plated joints. It does not appear that the desirability 
of joints being neither more nor less rigid vertically than the 
rails themselves has met with the consideration it deserves 
from tramway engineers generally, and it is not specifically 
set out by the author. 


“Chapter IX, on ‘‘ Wear of Rails,” is mainly a statement of 
facts observed and how wear may be minimised, and is well 
worthy of careful study. The same remarks apply to Chapters 
X_ and XI, on ‘‘Composition, etc., of Tramway Rails” and 
‘‘ Rail Corrosion.”” It will cause some surprise that corruga- 
tion is but iad mentioned, and that no theory of its causes. 
is put forward. ; 

“Track Paving’’ is dealt with in Chapter XII with much 
thoroughness, the correct and incorrect methods of sett-laying. 
being fully described. Mr. Holt has found soft wood paving 
last as well as hard wood on tramway tracks, and thinks that 
wood paving does not altogether deserve the bad name it has 
among tramway men. The trouble due to rutting alongside 
of the rails is not even mentioned, although an illustration of 
soft ae paving after ten years’ service shows this dis- 
tinctly. 
emai XIII and XIV, on ‘ Reconstruction” and “ Rail 
Drainage, Cleaning and Grinding,” describe up-to-date prac- 
tice. The Woods-Gilbert rail planer is described and illus- 
trated. The use of this machine seems well worth attention, 


-and may give worn rails a new lease of life. 


“Special Trackwork,”’ dealt with in Chapter XV, is likely | 
to provoke some difference of opinion. The author strongly 
deprecates the existing lack of uniformity in design and lay- 
out, to which he attributes excessive cost and the need for 
stocking large numbers of spares. There should be an effort 
made to standardise these important materials, and clearly 
much more might be done in that way than has been 
attempted. As regards renewable inserts, the author has 
not found the. expected benefit. Wear occurs which pre- 
vents the new inserts joining up with the old surfaces, Hence, 
he prefers solid manganese steel special work. The difficulty 
of drilling this material is not mentioned. 

Appendix A on “Special Track Construction,” by Mr. 
Ernest Lamwith, is a useful addition, the author having 
selected and developed methods at once simple and suitable 
for tramway conditions. It may be noted with regret that 
nothing is said either in the Appendix or any part of the 
book as to the best methods of transferring the calculated and 
plotted track positions to the street surface, a matter of no 
little importance. 

In conclusion, one may say that whilst this book is a valu- 
able and very fairly complete exposition of tramway track 
construction in town streets, it does not deal with the im- 
portant differences that occur in work on country roads, or 
unformed roads and cross-country work where mixtures of 


' tramway and light railway methods apply, and where capital 


economy is of paramount importance. This is no discredit to 
the author, who has confined himself to the conditions of his 
own experience, but indicates that a text-book on construction 
in different conditions is still needed. 


Overhead Transmission Lines. By F. Kaprer. Translated by 
= R. FRIEDLAENDER. London: Constable & Co. Price 
16s. net. : 


Naturally this book deals primarily with German regulations. 
and German equipment and practice. The translator has in- 
corporated Board of Trade rules relating to overhead trans- 
mission lines, and has used English weights and measures. 
We believe, however, that all the examples of pole or tower 
construction are from German practice, and that practically 
all accessories illustrated (insulators, connectors and so forth) 
are of German make; such prices as are included appear to be 
based on German markets for labour and material, and German 
symbols are used in such formule as are included. Occasional 
reference is made to American practice. It is a pity that. 
English practice and material could not have been incorporated 
—if not actually substituted for some of the Teutonic matter— 
but this difficulty always arises in translating any technical 
work designed originally to meet the requirements of a parti- 
cular country. As it is made very clear which rules and which 
apparatus are German, any misgiving based on prejudice or 
expectancy of confusion should be set at rest. 

The main object of the book is to explain fundamental prin- 
ciples, and give data essential to the proper execution of the 
varied duties falling to the lot of the engineer engaged in 
modern overhead line construction and maintenance. This aim 
is .very well fulfilled. Numerous worked examples, mostly 
from practice, are included to supplement the text and illustrate 
the application of formule. The scope of calculations seems 
to be carried far enough to cover the direct practical require- 
ments of designer and constructor, and no further. The whole 
work may, therefore, be read with profit by the average student 
or older engineer interested in this branch of engineering. 
The author writes from the mechanical standpoint, and no 
information is included concerning electrical design, pressure 
surges, corona, etc. 

The physical properties of conductor materials are first dealt 
with, and the relative merits of copper and aluminium neatly 
compared. Sag and tension relationships are then treated by 
simple mathematics,.and a number of tables, curves and ex- 
amples are included. The next section, on the design of sup- 

orting structures, is necessarily almost entirely mathematical, 
tek the working is made quite clear, and the reader’s path is 
smoothed by systematic arrangement of the various cases 
considered (single pole, stayed pole, double pole, etc.) and 
by the inclusion of numerous examples. Lattice pole calculations 
here and elsewhere in the book might be arranged rather more 
clearly, and paragraph and section headings, particularly in 
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Chapter 4, might be thrown into clearer relief. Stability 
problems and forces set up in foundation blocks are treated 
analytically in Chapters 5 and 6, and practical notes on. means 
and methods of foundation construction and pole-fixing are 
given in the next two sections. Pole construction is discussed 
in a long, well illustrated section, but the notes included on 
impregnation of timber poles might profitably be extended and 
made more critical in nature; less than justice seems to be 
done to creosoting processes, which British experience hag 
proved so satisfactory. 

The treatment given to insulators is useful (though by no 
means comprehensive), and is followed by practical sections 
on insulator mounting, wire attachment, and joint and branch 
connections. The chapter on arrangement of wires should 
certainly be extended, and we believe that some attention 
might be given to inductance, capacity, and voltage drop 
calculations. Practical notes on earthing methods and devices 
are included, and a long chapter deals with crossings over 
postal wires, railways and roads; after describing and illustra- 
ting the general arrangement adopted, the author presents 
detailed calculations and schedules. The actual erection of 
poles or masts and wire forms the subject matter of two 
interesting sections, which are followed by one summarising 
rules and hints for the design and erection of overhead lines. 

An unusual feature and one of great value is the inclusion 
of sections dealing with instruments for surveying and laying 
out the route of a line, and with the actual procedure of sur- 
veying and entering up the necessary observations. Typical 
field record sheets are presented, and useful notes and sug- 
gestions are made in connection with the erection of poles on 
private property. A series of curves is included showing the 
influence of span on cost of construction, and it is pointed 
out that a span longer than that which is theoretically most 
economical is often justified. A corresponding section com- 
pares various supporting structures with reference to minimum 
annual charges and on the basis of different spans. The long 
chapter on local overhead distributing systems should prove 
very useful if considered in conjunction with English condi- 
tions and regulations. The final sections include a model form 
for agreements with contractors, a schedule of prices, list of 
tools ‘and appliances; and B.O.T, and V.D.E. regulations re- 
lating overhead transmission schemes. 

Taken as a whole this book is excellent, and its production 
is beyond criticism, except that it is distinctly extravagant of 
space, and a reduction in price, effected by economy in this 
respect, would be very welcome in later editions —R.E.N. 


SOME DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


Iv the course of the discussion at Leeds on the paper read 
before the InstiruTION oF ELEcTRICAL ENGINEERS by Prof. 
A. B. Field, reported in our issue of December 17th, Mr, 8. F. 
Barctay, of Messrs. Vickers, Ltd., made an exceptionally 
interesting contribution to the discussion, which we are 
pleased to be able now to print in extenso :— 

With regard to the steel rings for retaining the rotor end 
windings, there is one point to which the author has not 
referred, and that is the opening of the rings due to centri- 
fugal force. For example, in the case of a typical 5,000-Kw. 
3,000-R.P.M. alternator when running at full speed, the rotor 


ring does not need to be registered on the core; an effective 
gap between the core and the ring may thus be provided, 
very considerably reducing the magnetic leakage.. Moreover, 
the opening between the ring and the core is most effective 
in improving the ventilation of the rotor end windings. The 
short length of rotor coil between the core and the ring is 
given adequate support by extending the wedges beyond the 
core into the ring. The ring is made a sound-press fit on its 
seating on the shaft, and is positively driven by. keys of 
ample size. The complete ring is turned from a hollow nickel- 
chrome steel forging having an elastic limit of at least 40 tons 
to the square inch, an ultimate strength of at least 50 tons 
to the square inch, and a minimum elongation of 20 per cent. 
After being forged the rings are annealed, and after rough- 
turning are re-annealed, oil-hardened and tempered. The 
treatment ensures the rings being homogeneous throughout 
and free from appreciable initial stress. Circumferential and 
longitudinal tests are taken from each ring. 

Under any ordinary condition of out-of-balance—such as 
occurs in furnace’ work, ete.—the solid steel end rings are 
found to keep perfectly cool. The amount of out-of-balance 
for which the machines described by the author had to be 
designed is quite unusual, and no doubt it was desirable to 
introduce a little copper into the rings in the way described: 

The wedge described by the author is ingenious, but in 
my experience is unnecessary. If a good lead is given to the 
wedge and a metal liner is placed on the top of the coil, all 
the, downward pressure desired can be obtained with an 
ordinary wedge. Moreover, the wedge described must require 
special tackle to apply the vertical pressure to the whole of 
its length, and that might be a grave disadvantage in carry- 
ing out a repair on site. 

As the rotor revolves, the stress in the bolts increases as 
they move to the bottom and decreases as they move to the 
top. Therefore, superimposed on the constant initial stress 
is an intermittent stress being applied and removed over 
23 million times a day. Since the bolts are a reamered fit 
in the core, the diameter of the screwed portion must be less 
than that of the body of the bolt. Therefore, the area of 
the bolt in the short length between the face of the nut and 
where the thread ends is appreciably less than that of the 
rest of the bolt. As the intermittent stress comes on, the 
short length of reduced area stretches more in proportion 
than the body of the bolt, causing local weakness. Also, the 
driving torque by tending to twist the rotor and increase 
the bolt length adds to the bolt stress, and a short-circuit 
must similarly add considerably to the stress. It is also to 
be remembered that the action of tightening the nuts must 
impose a considerable torsional stress on the bolts. It is, 
therefore, to be expected that a breakdown will occur in the 
course of time in consequence of a fatigue fracture at the 
bottom of the thread just outside the nut. It would be inter- 
esting to learn how long the machines have been running, 
and if there have been any failures. .The construction could 
have been improved by using high-tensile steel. bushes, a 
reamered fit through the core, and with the bolts passing 
through them with an ample clearance, and turned down 
their whole length to a diameter slightly less than the dia- 
meter of the bottom of the thread. fe: 

The statement made by the author at the discussion in 
London that steel manufacturers would not accept the test 
in a radial direction immediately below the surface must be 
contradicted. The maximum stress in thé rotor occurs at 
the root of the tooth, and from every forging made by 
Messrs. Vickers, Ltd., a radial test is made at that part, and 
no forging would be used unless the test showed that the 


Rotor Foraixa ror Vickers 5,000-kw. TURBO-ALTERNATOR. 


ring increases 0.03 in. in diameter, and is therefore actually 
floating quite clear of its seatings. It is not practicable to 
prevent the floating by shrinking the rings on to their seat- 
ings. The floating may have several undesirable effects, but 
the principal one is change of balance. This undesirable 
feature is entirely safeguarded against by making the ring 
and its outer supporting flange all in one piece. This con- 
struction is adopted by Messrs. Vickers, Ltd., as standard 
with all sizes of polyphase turbo-alternators. In the case of 
single-phase machines, a similar construction is employed, 
but a band of high .tensile manganese-bronze is introduced 
between the core and the steel ring. The extra cost of the 
solid steel end ring compared with the built-up construction 
1s Justified by the mechanical soundness gained, and the 
construction also has other useful features. For ‘example, 
the supporting flange can be given such etiffness that the 


properties of the steel were in every respect suitable for the 
duty. An example of the results obtained in the case of a 
rotor forging for a 5,000-KW. 2,400-R.P.M. turbo-alternator is 


given herewith 


Test. Description. Elastic limit, Breaking, cent. on 2 in, 
A - Longitudinal 19°5 36°0 34°0 
B Longitudinal 20°5 . 36°0 32°0 
C Tangential 22°0 3% 28°0 
D Radial 20 36°8 -14°5 
E Radial 19°5 36°4 15°0 


_ It will be noticed that the tensile strength is practically 

uniform throughout, and’ the elongation—even in the case of 

the radial tests—has a very satisfactory value. 
It is always possible to work to a factor of safe of at 


least 6 to 1, and when it is remembered that the tooth stress 
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is a pure tension and constant in magnitude it shows how 
safe is the forged rotor construction. Provided ‘that high-class 
forgings can be obtained, undoubtedly the solid forging is 
the ideal construction for all outputs at 3,600 and 3,000 R.P.M. 
For large outputs at 1,500 and 1,800 R.P.M. the soundest con- 
struction is to have a hollow forged cylinder shrunk on-to‘a 
through shaft. With either construction a definite guarantee 
can be given for the strength of the steel in the direction 
required, 

The only possible apology for the rotor built-up of plates 
bolted together is that the construction saves money. 

In dealing with solid forged steel rotors there are several 
essential points that must be observed :— 


1. Large allowances must be made on the forging, so that . 


all metal unavoidably damaged by the forging process is 
removed by machining. 

2. By a thorough annealing after the forging has been 
made, and by re-annealing, oil-hardening and tempering after 
the ‘forging has been rough-turned, the forging must be 
rendered homogeneous and free from appreciable initial 
stress. 

3. The rotor design must be such that at all parts the rate 
- of change of stress is gradual and within the capacity of the 
steel. The average stress at any point may be quite low, but 
due to a too abrupt change of section the rate of change of 
stress may be too great, resulting in the crystals sliding over 
one another, and so causing a fatigue fracture to develop: Not 
only must the shaft between the journals and ‘the core be 
carefully stepped, but also large radii must be provided at all 
changes of section, and, moreover, all the radii should be 
formed truly and be given a dead-smooth finish. — - 

An additional point in favour of the forged steel rotor that 
will be appreciated by ‘the purchaser is that in the remote 
contingency of there being any flaw not detected by the tests 
and exposed by the machining operations, it is almost certain 
that the overspeed test at the makers’ works would show its 
presenee, whereas with a rotor of the kind described in the 
paper, any defects of design would most probably not be 
—— out until the machine had been in service for some 

ime. 

I can quite appreciate the statement made at the top of 
page 5, that the type of rotor described has no true critical 
speed, but the explanation given by the author is not clear. 
The area of the plates in compression is very .considerable 
ccmpared with the .area of the bolts, and, therefore, the 
addition of even a few hundred pounds to the bolt stress 
would cause the bolts to elongate sufficiently for the plates 
to lose their compression and become loose. This opening and 
closing of the plates would effectively damp the natural trans- 
verse vibrations, and, therefore, the rotor would have no 
critical speed. This condition holds good if the fit of the 
spigots is free, but if they were made of a good press fit one 
inside the other very probably there would be a definite 
critical speed having a value liable to change and difficult 
to forecast. 


ELECTRICAL FITTINGS ON LEASEHOLD 
PREMISES. 


[From a Leeat, CONTRIBUTOR. ] 


THERE are certain factors in the present situation which 
appear to make it desirable to consider once again the legal 
position of landlord and tenant in relation to electric fittings. 
The unwelcome visit of a Zeppelin to the ‘‘ London district” 


may result in the destruction of a large quantity of electrical- 


property; and it may become necessary to consider who is to 
bear the loss. It is a well-known maxim of the law that 
res perit domino. 

Another consideration makes it desirable to refer to the law 
of landlord and tenant. Owing to the economic condition 
brought about by the war, a large number of leases now 
current will not be renewed at the same rent. Possibly they 
will not be renewed at all. In these circumstances, what is 
to become of the electrical fittings? . 

Questions have frequently arisen in the past as between 
landlord and tenant as to the ownership of electric light 
fittings. A tenant who incurs the expense of fitting out a 
house with a complete electrical installation is not unnaturally 
astonished -to. find that, at the end of the lease, the landlord 
asserts his rights as owner of the soil by saying that whatever 
is annexed to the house or building must, of necessity, become 
his property. In so doing, the landlord relies on the ancient 
maxim quiquid plantatur solo, solo cedit, 

Before proceeding to consider particular cases; it may be 
well to understand the general principles of law by which fix- 
tures become vested in a landlord. The consideration whether 
the article is essential to the enjoyment of the premises on 
the one hand, or whether it is a mere convenience on the 
other, is a material element in deciding the character of the 
annexation as. being complete or incomplete respectively. 
There are, however, certain articles which are removable as 
“between landlord and tenant, which have so become removable 
by -custom, having regard to the reason of the purpose for 


which such annexation was made. Amongst these are certain . 


articles of trade, agriculture, ornament, and convenience. 


In ‘all cases,-of course, where fixtures aré taken down, it 
appears that the tenant is-liable to-repair the injury the pre- 
mises: may sustain by the act of removal. - The fact that an 
article .can be removed in its entire state is. an element to 
be considered in drawing the conclusion that -it is removable. 

Amongst fixtures for-domestic use or ordinary convenience 
which-have been held to: be removable by the tenant are’ cup- 
boards fixed with holdfasts, clock cases, bells, and gas fittings. 

Applying the foregoing principles, it. will be seen that 
electric fittings, though prima facie some of them may be 
fixtures, must to a certain extent be treated as removable. 
Roughly speaking, the line appears to be drawn in practice 
between those parts’ of an instalation which are necessarily 
of a permanent character and those parts which may be 
altered to suit-the fancy of a particular tenant. Regard must 
also be paid to the extent to: which any particular article is 
affixed te the freehold. It is obvious, for instance, that wires 
embedded in the plaster of-a-wall could'not by any stretch 
of the imagination be regarded as a fixture which a tenant 
was entitled to remove. It would be as fair to say that a 
gas pipe put in by a tenant as part of a lighting system did 
not become the property of a tenant. On the.other hand— 
to ‘go to the other extreme—it is clear that a mere incandes- 
cent lamp could not possibly be looked upon as the property 
of the landlord. 

It is somewhat remarkable that the only case which throws 
any clear light on ‘the subject is one in which it was held 
that gas fittings do not vest in the landlord. There appears 
to be no reported decision on the subject of electric fittings, 
and questions relating to them must be answered by ‘having 
recourse to first principles. 

It is now proposed to deal with concrete cases. 

(a) A tenant wires a house which he holds under a lease 
for years. Do the wires vest in the landlord at the end of 
the term? hee. 

It is clear that in this case the wires and the casing of the 
wires vest in the landlord, and cannot be removed by ‘the 
tenant unless pursuant to special powers conferred upon him 
by his lease. A tenant would be liable if he attempted to 
remove the wires. 

(b) A landlord wires a new house, and the tenant puts in 
switches, distribution boards, and lamp brackets. Can 
remove them at the end of his tenancy? | 

With -regard to switches and distribution boards, these 
appear to fall within the category of articles which are of a 
permanent character, and would have to be used in practi- 
cally the same form in relation to any installation. At any 
rate, one would be sorry to advise a tenant to remove them 
only to leave blank spaces on the walls to which they were 
affixed. 

With regard to lamp brackets, these appear to fall within 
a different category. They are often fanciful in design and 
very expensive. They can be removed without doing damage. 
often by the mere turn of a screw. In these circumstances, 
it appears to be clear that they are tenant’s property which 
he can remove at will. ; 3 

(c) A tenant puts in’ a transformer at his own cost and 
expense. Does the transformer vest in the landlord? . 

With regard to a transformer, this appears to be a separate 
instrument which would clearly be easily detached, and must 
be treated ag a tenant's fixture which he can remove. 

(d) A tenant puts in ceiling roses, made of metal or porce- 
lain, ard wall plugs. Do any of them belong to the landlord? 

Ceiling roses appear to be very much on the border line, 
but it would seem that, inasmuch as they are generally orna- 
mental objects, they should be treated as tenant's fixtures. 
It is probable that, in case of a dispute, a reasonable land- 
lord would agree to treat an ornamental rose as the property 
of his tenant and the ordinary white roses as landlord’s fix- 
tures. As to a wall socket; i.e., the part into which the plug 
is fitted, it is conceived that this would be a tenant’s fixture, 
as it might easily be removed and replaced by a permanent 
connection to a wall or bracket lamp... 

(e) Assuming a tenant installs electric light throu hout a 
house, can any action be brought against him by his andlord 
if, on finding that the landlord refuses to pay anges 10 
wards it, he deliberately cuts or damages the wires without 
defacing the decorations? 

It is clear that if a tenant does any damage, whether by 
removing landlord's fixtures or improperly removing his own, 
he can be held liable to make it good. 5 “ 

The ordinary covenant to repair and leave in repair would 
clearly impose such a liability upon him. 3 

With .regard.-to damage done by fire, the question as .to 
who is liable depends upon the ownership of the fittings. As 
a rule; leasehold premises are insured against fire in the name 
of the landlord, the tenant paying the premium under cove- 
nant to that: effect inserted in the lease. In these ecircum- 
stances, in so far as the electric fittings were or had become 
annexed to the freehold, they would be covered by the land- 
lord’s policy. As to fittings which are-obviously the tenant's, 
they would be covered by the policy which a prudent tenant 
takes out for the separate protection of his own furniture an: 

es risk insurance isa matter which the tenant should 
take -into ‘special consideration, because it. is not covered by 
an ordinary fire policy. If an incendiary bomb, thrown. att 

a Zeppelin, causes a fire to. break out, the tenant must (i 


his is an-ordinary repairing lease) reinstate the entire building. 
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CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi-° 


cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


- The Institution and Alien Enemy Members. 


This subject has been discussed: for several weeks in your 
“Qorrespondence”’ columns—unfortunately anonymously—and 
the Council of the Institution now informs the members that 
it is helpless in the matter, because it is advised that it has 
no power except under Article 41. Is the Council unaware 
of the existence of Article 80 (1912 ed.), which is drafted 
with special reference to altering or adding to the Articles of 
Association? Why, then, not draft and pass a suitable new 
Article for the purpose of effecting what appears to be the 
general desire of the members? There would be little difficulty 
in drafting such an Article. 

In “ordinary times” it has always been my pleasure to 
passively support any proposal put forward by the Council, 
but these are not “ordinary times,’ and those members who 
are not indifferent to patriotism must take active steps to 
secure a new Article to deal with the new conditions now 
prevailing. If there be honour, if there be benefits, if there 
be privileges in belonging to the Institution, founded 44 
years ago, as the Council has told us it is helpless, it is for 
the members to say whether the enemy aliens are to enjoy 


those honours, etc. I, for one; am prepared to say most . 


emphatically no, they shall not, because I firmly believe that 
the credit of the Institution in years to come must be en- 
hanced by expunging at the present time any representatives 
of a nation which has sunk beneath the cognisance of civilisa- 
tion, and that 50 years hence the members who then form 
the Institution will feel proud of the attitude adopted in 
1916 if we now decline to admit any association with enemy 
aliens. Such scraps of paper as Article 41 may well be 


superseded. 
Chas. A. Baker. 
Victoria Embankment, W.C., 
: December 28th, 1915. 


[We reprinted the Council’s statement and Article 41 in 
our last issue. We may point out (1) that the Council never 
said it was helpless, (2) that Article 41 contains adequate 
powers for the purpose aimed at by our correspondent, if 
the Council chooses to exercise them, and (3) that the reason 
why the Council did not say so is a matter for conjecture.— 
Eps. Exec, Rev.] 


WAR _ ITEMS. 


The Waste of Brains.—The Conference of Headmasters 
was held at the Board of Education last week, and among 
the resolutions adopted, says the ‘‘ Times,’’ was one which 
ealled attention to the unwisdom of employing young 
students of mathematical and scientific ability as subalterns 
in Line battalions. It was pointed out that the place for 
the man of action was at the front; that for the young man 
who had a special gift for science, mathematics, or mechanics 
was in the laboratory. This was eminently a war of science, 
and the mathematical and scientific ability of the country 
should be husbanded jealously. It might be said that with 
the end of the war the need for such men would be less 
pressing, but the fact was that the present warfare in the 
field would be child’s play to the grim commercial struggle 
which the Germans, with a far-sighted concentration of pur- 
pose compelling our admiration, were already organising. 
The resolution was carried unanimously. 


Callenders at the Front.—We have received a copy of the 
December issue of ‘‘ Callender’s Staff Service Gazette.’’ It 
contains a_very lengthy Roll of Honour of men from the 
London office, the Belvedere Works, the Anchor Works, and 
outside employés of Callender’s Cable, etc., Co., who are 
with the Forces. Extracts are given from a large number 
of letters that have been received from them. Inset is a life- 
like portrait of ‘‘ Mr. Tom. (our managing diréctor),’’ and 
one of 2nd Lieut. T. O. Callender, R.M.L.1. 


Exports to Switzerland.—The ‘‘ London Gazette’’ for 
December 24th contains a lengthy list of articles that may 
not be exported to Switzerland unless consigned to the 
Société Suisse de Surveillance Economique. The list in- 
cludes electric accumulators and accumulator plates, elec- 
trical fire-lighters, électrical carbons, électrical insulated 
Wires and cables, electrodes, piles and component parts; elec- 
trical machinery, dynamos and motors, magnetos, mica 
(rough and worked), materials for telegraphs, etc. 


War- Workers’ Theatre.—The Vickers Company have built 
a modern and most attractive Picture and Variety Theatre 


(of which we have received ‘some illustrations in colour) in 
the neighbourhood of one of their very large works, with 
the object of providirig relaxation and’ recreation for their 
war-workers. 


After the War Trade.—In the House of Commons last 
week Mr. Runciman, President of the Board of Trade, made 
a long and interesting statement respecting the after the war 
trade investigation work that had been occupying the atten- 
tion of the Board in conjunction with outside industrial ex- 
perts for some time past. Unfortunately pressure upon our 
space compels us to hold over fuller reference to the matter 
until next week. The Board has been doing a vast amount 
of work which it is politic to perform in secret, but the state- 
ment that Germany is a commercially beaten nation, while 
it is perfectly correct in regard to the effects of the blockade 
by our Fleet during war-time, will not be true when the 
blockade be raised unless all the information collected enables 
us to adopt a strong national and allied trade policy. Much 
is expected from the conferences that are to take place be- 
tween ourselves, the Colonies, and the Allies. The Allied 
Trade Conference in Paris was to have taken place_in 
January, but we read in the ‘‘ Times ’’ of Wednesday that 
it will be held in March, that it will be attended by the High 
Commissioners of the Dominions, and that among the sub- 

-jects to be discussed will be the commercial relations with 
the belligerents during the war, protection against German 
commercial invasion after the war, the establishment of an 
International Patent Office, and an allied preferential tariff 
applicable to the Colonies. 

Tasmania and Enemy Contracts.—The Attorney-General 
(Mr. Earle) of Tasmania has introduced a Bill to provide 
for the cancellation of enemy contracts. It provides for the 
annulment of all contracts to which an.enemy subject is a 
party or in which he has a material interest, or which are 
likely to be for the benefit of enemy subjects or of enemy 
trade. Power is also given to terminate contracts suspended 
by the war.—‘‘ Tenders.”’ 


LEGAL. 
Osram Lamp Works, LTD., v. ELectric Lamp Co., Ltp.— 

JUDGMENT, 

( Concluded from page 807.) 

It was said for the applicants that the differences were differences 
in degree only ; that was not his view of them. In his opinion 
they passed the border line which separated a difference in degree 
from a difference in kind, and the defendants’ process, as a whole, 
was, in his opinion, substantially different from the one described 
in the plaintiffs’ specification. If the test to be applied was the 
commercial value of the result there could be no question on this 
point, as the one process enabled the filaments to be made in bulk, 
whereas the other required each individual filament to be 
separately haudled before the electric current could be passed 
through it. The applicants, however, contended that though the 
defendants’ process might to the eye appear different, and might 
contain various improvements, yet the defendants had taken the 
substance of their invention, and applied it to the. manufacture of 
-* their filaments. The way in which the case was put was this :— 
It was said that the real principle or substance of the invention 
was the application of the known reaction between steam and 
carbon to get rid of any carbon in the filament while leaving the 
tungsten metal unaffected: It was said that the use by the 
defendants of tungsten oxide in their mixture rendered it 
impossible for them to carry out their process without making use 
of the steam-carbon reaction, because when the filaments reached 
the required degree of heat steam was produced, either from the 
small quantity of water contained in the material of the filament 
or from the oxygen in the tungsten oxide combining with the 
hydrogen introduced into the furnace, and this steam reacted 
with the carbon in the filament and dispersed.it. A number of 
experiments were given in evidence with the view of proving thie, 
_and the two main points endeavoured to be established were :-— 
(1) That the reaction between oxygen and carbon, which the | 
defendants claimed to be the agent by which they expelled the 
carbon from the filament, did not take place below a temperature 
variously given at 1,000 to 1,030° C.; (2) that much below that 
temperature the carbon was found in the defendants’ process to be 
in course of being expelled, or, in other words, that before-a 
temperature was reached at which the oxygen-carbon reaction 
could take place, the filaments had passed through a temperature 
at which the steam-carbon reaction must have taken place. od 

In his opinion it was not enough for the plaintiffs, in the 
peculiar circumstances of this case, to say this. It was not 
disputed that the oxygen-carbon reaction would, at the appro- 
priate temperature, disperse any carbon in the filaments, and 
the question, therefore, must be not only whether the filaments 
had passed through the range of temperature appropriate 
to produce the steam-carbon reaction, but whether that reac- 
tion had to any appreciable extent dispersed any of the carbon 
in the filaments. To do so to a merely negligible extent: could 

‘ not, in his opinion, constitute an infringement of the plain- 
tiffs’ patent. On this question the time during which the filamenta 
were in course of passing through the material range of tempera- 
ture appeared to him to be important, but he could find no evidence 
directed to that point. 

The material facts on this question. appeared to him to be as 
follows: The defendants’ mixture, or paste, after calendering, 
contained about 12 per cent. of carbonaceous material. This was 
redaced by the first ovening process to 2 per cent., and it was 
in this condition that the filaments were introduced into the first 
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furnace in which the infringement was alleged to take place. 
When first taken out of the furnace the filaments contained 0°2 per 
cent. of carbon. The difference between these two quantities had, 
therefore, been dispersed during the 30 minutes, or thereabouts, 
during which the filaments had been in the furnace. By what 


' agency had this been done? The first material point to establish 


in this connection appeared to him to be the temperature at 
which the steam-carbon reaction commenced to operate, becauee 
nothing which occurred in the furnace below this temperature 
could amount to a taking of the plaintiffs’ invention. 

On this point he found a great want of certainty in the 
evidence. At first the temperature was stated to be 600° C.; 
then it rose to 700° C., and later still to 800°. In order to 
ascertain what was going on in the furnace, the plaintiffs 
made an experiment, in which they interrupted the process at 
500° C.. Why this interruption took place at this stage was 
not explained, except that it was a sort of half-way house. It 
was ascertained that at that stage of the process the filaments con- 
tained 0°6 per cent. of carbon, that was to say, that the difference 
between 2 per cent, and 0°6 per cent. had by that time been dispersed 
by some agency which could not be any infringement of the plain- 
tiffs’ patent. What occurred in the furnace during the time that 
the filaments were travelling from the point at which the tem- 
perature wa3 500°C., to the point, bait 700°, or 750°, or 800° at which 
the steam-carbon reaction commenced, there was no evidence to 
show, and it was quite consistent with the evidence that the carbon 
had been reduced from 0°6 to 0'2 before the filament reached that 
point. No evidence was given as to the time occupied by the 
filaments in passing through the material range of temperature. 
In his opinion, so far as the plaintiffs’ evidence on this point was 
concerned, it fell short-of proof, and, so far as this experiment, and 
others intended to support it, were concerned, they had failed to 
satisfy him that any carbon in the defendants’ filaments was to 
any appreciable extent dispersed by the steam-carbon reaction. 

What he had just said with regard to the first furnacing in the® 
defendavts’ process applied with equal or greater force to the 
second furnacing, where the filaments were passed rapidly up into 
a temperature of over 1,000°. Dr. Passmore apparently did not 
regard the plaintiffs’ case as very hopefal on this point, as 
he said, when dealing with it, that the steam and hydrogen 
acting in the filaments might have removed all the carbon before 
the other (that is, the oxygen-carbon reaction) had a chance of 
taking place, 

The conclusionat which he had arrived as to the first furnacing 
applied also to the vacuum process, where the alleged infringe- 
ment was said to take place by the accidental presence of water 
vapour, which the defendants could not prevent, and which was 


‘said to be the agent which released the necessary hydrogen to 


form the steam and hydrogen atmosphere which constituted the 
alleged infringement, 

He passed now to consider the other point mainly relied upon 
by the plaintiffs, namely, that the oxygen-carbon reaction could 
not take place at a temperature belaw 1,000°C. It was con- 


. fidently asserted in argument that this was so, and the various 


experiments given in evidence were gone through in detuil in 
support of the statement, as well as the evidence given by the 
plaintiffs’ expert witnesses. These experiments were elaborately 
criticised by Mr. Terrell, who referred also to the opinion of the 
defendants’ expert witnesses on the point, 

He had carefully considered the evidence and arguments of 

counsel, and, asa result, he was not convinced that in the defendants’ 
process, as carried out, the oxygen-carbon reaction did not com- 
mence at a temperature lower than 950° C, 
* The general conclusion, therefore, at which he had arrived was 
that the plaintiffs had failed to establish their case from which- 
ever point of view it was to be regarded, and the appeal, therefore, 
failed, and must be dismissed, with costs, 

WARRINGTON also delivered a judgment dis- 
missing the appeal, in the course of which he said there were in 
the defendants’ process two chemical factors tending’ to produce 
the desired result. The evidence was insufficient to determine the 
precise part played by each, and he thought the Court was justified 
in holding, under those circumstances, that the plaintiffs had not 
proved that the carbon was removed substantially as described in 
the specification. But if he was wrong about that, he should still 
be of opinion that the defendants’ process, taken as a whole, did 
not infringe the substance of the plaintiffs’ invention, as described 
in the specification. It started from a different standpoint. The 
several steps in it were different in nature, and had different aims 
and results, and these variations were not merely colourable altera- 
tions, The result was that, in his opinion, the appeal ought 
to be dismissed. 

LoRD JUSTICE BANKES said the Master of the Rolls (who was 
absent from indisposition) desired him to say that he concurred in 
the judgment delivered by Lord Justice Warrington and himself, 

Mr. WALTER: My Lord, this is a very important matter. The- 
taxation of the costs in the Court below was allowed to stand over 
until after the hearing in the Court below. I donot know whether 
my friend would agree to the taxation standing over until after 
the final hearing ? 

Mr. TERRELL said he could not agree to anything, 

tse ‘ateamaes : Your Lordship, I suppose, would not grant 
a stay 

“ORD JUSTICE BANKES: No. 


BRADFORD County Court CASE, 


“3, Roberts Bros. and Holloway, Ltd., electrical engineers, 
Bradford, were the claimants in an action heard at the Bradford 
waty Court last week before his Honour Judge Graham, K.C., 


against Messrs. Brown, Vickers & Co,, manufacturers, of Bradford, 
for £72 for work done. The defendants had paid £45 into Court. 
Mr. Newell, for claimants, said that his clients had accepted a 
contract from the defendant company to perform certain work at 


‘ their premises for £25, and, afterwards, certain ‘‘ extras” had been 


added. Mr, Watson, for defendants, said that all it was necessary 
to decide was what sum was due from the defendants to the 
plaintiffs for the work which had been performed, and whether or 
not the sum of £72 was excessive. . 

After argument, arbitration was suggested, and ultimately it was 
agreed by both sides to refer‘the matters in dispute to Mr. 
Felshaw, of Harrogate, 


ALBION ELEctRICAL Co., Ltp., ». L.K.W. SYNDICATE, LTD. 


At the Lambeth County Court on December 21st, before Judge 
Parry, the Albion Electrical Co., Ltd., of 67, New Oxford Street, 
W.C., brought an action against the L.K.W. Syndicate, Ltd., of 
31, Great St. Helen’s, E.C., to recover £58 19s, 8d., balance of 
account for overhauling the electrical installation at the Brixton 
Hall, now known as the Khaki Hall, Brixton, and so altering 
it as to comply with the requirements of the London County 
Council. 

Mr. H.'G. Simmons, for plaintiffs, said that on July 26th Mr. 
.Charles Lille, manager for the plaintiffs, was approached by a 
Mr. James P, Naylor, an electrical engineer, to carry out certain 
electrical alterations to the fittings at the hall, then known as 
the Brixton Hall. He saw a Mr. Thomas Harold Crosby, who was 
the secretary of the L.K.W. Syndicate, and, as time was short, no 
estimate was prepared, Mr. Lille agreeing to carry out the work 
on the basis of being allowed 20 per cent. on the cost of material, 
50 per cent, on the cost of labour, and engineers’ fees. The work 
was @ push job, but was completed, the hall being opened on 
July 27th. He had great difficulty in obtaining payment, but 
eventually received a cheque for £5, signed by Crosby as secretary 
and manager of the L.K.W. Syndicate. He still pressed for pay- 
ment, until he received a letter from Crosby on October Ist, 
stating that he was not to hold the syndicate liable for the 
account, but was to look for payment to a Mr. Horace Scott 
Laycock, who was the promoter of the syndicate, and was then a 
director of the newly-formed L.K.W. Syndicate. 

Mr. CHARLES LILLE, the manager of the plaintiff company, 
bore out this statement. He said that throughout the whole of 
the transactions in dealing with Mr. Crosby, he was under the 
impression that the L.K.W. Syndicate were liable for the account, 
and it was not until October 1st that he received any intimation 
that they were not liable, and that he had to look to Mr. Laycock 
for payment. 

Mr. THomAs H. Crossy, for the defence, said he was the present 
secretary and manager of the L.K.W. Syndicate. From February 
25th to July 28th he was acting as manager to Mr. Horace 8S. 
Laycock, at the same hall—the Brixton Hall, now the Khaki Hall, 
He ceased to be Mr. Laycock’s manager on Jaly 28th, when the 
syndicate came into existence, and the liabilities were taken over 
by the syndicate, his salary beiog paid until the end of July by Mr. 
Laycock, when witness became secretary and manager to the 
syndicate. The syndicate was registered on May 27th. During 
the time he was Mr. Laycock’s manager the latter obtained a lease 
of the Brixton Hall as a cinematograph theatre. The electrical 
arrangements were made by Mr. Naylor, and, as he was unable to 
carry out the work, he introduced him to Mr. Lille, who was to 
undertake the installation, under the superintendence of Mr, Naylor. 
Anything Mr. Naylor passed would be satisfactory to witness. No 
figures were mentioned, but it was agreed the plaintiffs should 
have a reasonable profit on work and material, which should be 
sanctioned by Mr. Naylor. 

JupGE Parry: Were you asked by anybody who was to be 
responsible for payment ? 

Witness : Not directly. Mr. Naylor said I was all right, as he 
had known me for many years. Certainly the L.K.W. Syndicate 
was not mentioned as the responsible party to look to for 
payment, 

In answer to the JUDGE with reference to a cheque for £5 paid 
to plaintiffs on account, signed by him as secretary and manager of 
the L.K.W. Syndicate, he said that at the time he was drawing a 
number of cheques, and this was given to plaintiffs, as Mr. Laycock 
did not have his cheque-book on him at the time. ; 

JupDGE Parry said he had the greatest sympathy with witnesr, 
as he had great difficulty at the time in finding oat who was his 
employer, whether Mr. Laycock or the syndicate. 

Mr. Horace §, Laycock said he wasa director of the Montreal- 
London Development Agency, Ltd., and several other companies, as 
well as of the L.K.W. Syndicate. He obtained a lease of the 
Brixton Hall in February, when he gave Crosby certain instructions 
regarding the electrical fittings. The syndicate was formed on 
May 27th, and took over the hall on July 29th. He was personally 
responsible for payment for the work done and now claimed for. 
He thought the charges were high, and had been willing to come 
to terms, but plaintiffs refused to do so, demanding the full terms 
claimed, 

In answer to questions, WITNESS stated he had no legitimate 
business, such as a bootmaker or butcher, simply being a director 
in certain companies, He was made a bankrupt in 1905, in 1911 
applying for his discharge, which was suspended for a year. He 
had also one or two County Court judgments against him. Witne:s 
added that there was an agreement between him and Mr. Kemp 
that he should be responsible for all accounts incurred before the 
syndicate was formed. 

Mr. JAMES P, NAYLOR, an electrical engineer, of West Dulwich, 
said it was agreed that he should superintend the installation, and 
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that plaintiffs’ account should be submitted to him. He thought 
20 per cent. on material and 50 per cent. on labour for the 
“push job” were reasonable, but the account submitted to him 
was insufficient to show what had been done. 

JUDGE PAgrRyY said he had heard a few unpleasant cases of this 
kind, but he thought this was the limit. Nobody knew what or 


who the L.K.W. Syndicate was, but they had the material and the - 


labour and must pay for them. He held that the defendants 
were liable for the account, and referred to the Registrar 
the question of the amount, fixing 20 per cent. on material and 
50 ys cent, on labour as the basis for taking an account of what 
was due, 


BUSINESS NOTES. 


British Industries Fair.—The Board of Trade have 
now completed the arrangements for the holding of a British 
Industries Fair at the beginning of next year, on lines similar to 
those which characterised the Fair organised by them at the Royal 
Agricultural Hall, London, in May of this year. The Fair, which 
will be opened on Monday, February 21st, and remain open until 
Friday, March 3rd, 1916, will be held in the buildings of the 
Victoria and Albert Museum, South Kensington, London, 8.W. 
Only British manufacturers engaged in the following trades, viz., 
china and earthenware, glass, fancy goods, toys and games, 
stationery and printing, will be permitted to exhibit. As before, 
admission to the Fair will be by invitation of the Board of Trade 
alone, a will be restricted to dund .fide buyers for the trades 
concerned, 


Book Notices.—‘ Proceedings of the American Insti- 
tute of Electrical Engineers,” Vol. XXXIV, No. 12. December 
1915. New York: The Institute. Price $1. 

“ The Mechanical World Electrical Pocket-Book for 1916.” Man- 
chester: Emmott & Co., Ltd. Price 64. net. 

“Aeroplanes and Airships.” By W. E. Dommett. London: 
Whittaker & Co. Price 1s. net. 

Beitish Standard Specifications for ‘‘ Wall Plugs and Sockets” 
(Report No. 73), and “ Charging Plug and Socket ” (Report No. 74), 
of the Engineering Standards Committee. London: The Com- 
mittee. Price 53, 3d. and 53. 4d., post free, respectively.—The 
Specification for Domestic Wall Plugs and Sockets relates to the 
five-ampere two-pin type, for pressures not exceeding 250 volts. 
Ia view of their extended use, interchangeability is of the greatest 
importance, and the Committee has, therefore, given this aspect of 
the question the closest attention. In consultation with the 
manufacturers, the dimensions necessary to obtain this interchange- 
ability have been agreed upon, the actual design of the plug being 
interfered with as little as possible. It is of interest to note that 
the standard plug is required to have side entry for the flexible 
wire, and a suitable hand shield, as recommended by Mr. Ram, in 
his reports to the Home Office. In conjunction with the Electric 
Vehicle Committee of the Incorporated Municipal Electrical 
Association, the Committee has standardised the essential details 
necessary to recure interchangeability between any charging plug 
and any socket of the design selected by the Electric Vehicle 
Committee. The way is left open for invention and progress, 
should at any time another type of charging plug be introduced. 

“Hazell’s Annual, 1916.”—London: Hazell, Watson & Viney, 
Ltd. 3a. 6d. net, 

‘The Juurnal of the Manicipal School of Technology, Manchester.’ 
Vol. VII.. Manchester : The Education Committee. 


Dissolutions and Liquidations.—Cicoy Macnero 
Co, Ltp.—This company is winding up voluntarily, with Mr. W. G. 
Newman, 116, Cannon Street, E.C., as liquidator. 

RENEW ELeEctTRIc Lamp Co., Ltp.—Creditors must send parti- 
culara of debts, &c., to Mr. J. E. Percival, 6, Old Jewry, E.C., the 
liqiidator, by January 24th, 

Marsa, Son & Co., Ltp.—A meeting is called for January 25th 
at 12, Old Square, Lincoln’s Inn, W.C , to hear an account of the 
windiog up from the liquidator, Mr. R. W. Brown. E 

SHEFFIELD ELECTRICAL ENGINEERING Co., LTD.—This company 
is winding up voluntarily, with Mr. H. Cawood, 68, Eyre Street, 
Sheffield, as liquidator. A meeting of creditors is called for 
January 4th at Ashton-under-Lyne. Creditors must send the usual 
particulars to the liquidator by January 15th. 


Fire.—A fire occurred at the premises of Messrs. Claud 
Hamilton, Ltd., at Aberbeen, on December 23rd. 


Bankruptcy Proceedings.—Lovis ALFRED THomson, 
slectrical engineer and contractor, formerly trading at 39, Victoria 
Street, S,W.,. under the style of “Saville & Walton.”—A sitting 
of the London Bankruptcy Court was held last week, before 
Mr. Registrar Linklater, for this-public examination. The state- 
ment of affairs disclosed total liabilities £3,334 (unsecured £2,922), 
and net assets valued at £77, after deducting £58 for payment of 
the preferential claims. In reply to Mr. Egerton S. Grey, Official 
Receiver, the debtor stated that having been employed for ten years 
by Siemens Bros. & Co, Ltd., he in May, 1911, joined a Mr. Neale 
in partnership, and they started business as above, at Bream’s 
Buildings, Chancery Lane, W.C., removing later to Victoria Street, 
Westminster. Witness was financed by his father-in-law to the 


extent of £1,000, and Mr. Neale borrowed £200 from his mother, 
here was no’ deed of partnership, but each of them drew £5 . 


weekly from the business, which consisted mainly in the installa- 
tion of electric light and power in works and private houses, 


The trading was successful, and in 1912 and 1913 branches were 
opened at Cardiff and Cobham respectively. Mr. Neale retired 
from the partnership in 1913, and witness took over and continued 
the business. He paid £100 to Mr. Neale’s mother on account of 
the sum she had advanced for the purpose of capital. The trading 
subsequently declined; it was further handivapped by trade 
strikes in January and August, 1914; and then came the war, 
whereupon he rejoined the Army. A manager carried on the 
business for him until last May or June, when witness decided to 
close it till he was again able to give it his personal supervision. 
He attributed his failure to competition, loss of contracts, lack of 
capital, and the outbreak of hostilities. The examination was 
concluded. The following are the principal creditors :— 
UNSECURED. Stella Conduit Co... ee -. £22 


Armorduct Manufacturing Co... £34 St. Helens Cable Co. 20 
Baldur Engineering Co. .. Ql Veritys, Ltd... 62 
British Wes:inghouse Co, .. 278 Western Electric Co. 25 
Burt, Bolton & Haywood, Ltd... 20 WaltardawCo. .. 
Barlow Engineering Co. .. .. 80 Jap Engine Works ad «oe 
D.P. Battery Co. .. 

& Ltd. .. Partty SEcuRED, 

ectrical Co. 

Electrical Apparatus Co. valued at 2904, 
Hann & Ingle oe 
Sun Electrical Co... PREFERENTIAL. 

Sierfiens Bros. Dynamo Works.. 105 Rent .. . £2 
Siemens Bros. & Co, aa +» 96 Rates, &. 36 


Hersert Pace (Smeeton & Page), electrical engineer 
63, Queen Victoria Street, London, E.C.—First and final dividend 
of 64d. in the £, payable after January 5th at Carey Street, W.C. 

J. W. & T. W. TATTERSALL, electrical engineers, Kimberley 
Road, Willesden Lane, N.W.—First dividend of 6d, in the &, 
payable at Carey Street, W.C. 


Catalogues and Calendars.—THe RUNBAKEN 
MAGNETO Co,, Ltp., Camp Street Works, Deansgate, Manchester.— 
84-page illustrated and priced catalegue of magneto parts and 
accessories, Copies will be sent to readers on application. 

Messrs. WILLANS & ROBINSON, LTD., Rugby.—20-page pamphlet 
containing illustrated descriptive matter relating to the design 
and construction of their turbine-driven centrifugal pumps. 

THe British THomson-Houston Co., LTp., of Rugby, have 
again issued a large hanging calendar roll with monthly sheets 
for 1916. As before, on each sheet the dates for the current month 
are-arranged on a large scale prominently placed, the preceding 
and following months appearing ia smaller type: On each sheet 
there is a photograph of the exterior of the Rugby Works and 
illustrations of B.T.H. manufactures. 

MEssks, FERRANTI, LTD, Central House, Kingsway, London, 
W.C.—The firm has now completed the catalogue upon the pre- 
paration of which it has been engaged for some time. It is a 
bulky work in a neat expanding file cover, and has a substantial and 
plainly printed finger index to sections. Thesesections are devoted 
to the following :—House service metera, heating and cooking 
appliances, static transformerr, instruments, switchgear, starters 
and controllers, panels and sundries, Under the division sheet of 
each section there is an index and discount sheet. Each list 
number is made up on asystem which is explained at the beginning 
of the book, as is also the system upon which the cable code- 
words are compiled. In addition to descriptive matter relating to 
the manufactures mentioned, prices, and particulars of dimensions 
and weights are tabulated. Well-executed illustrations are included 
in every section, The work involved in the preparation of the 
catalogue must have been enormous. 

THE CONSOLIDATED PNEUMATIC TooL Co., LTD., of 9, New 
Bridge Street, Westminster, S.W., have prepared a wall calendar 
with monthly sheets for 1916. Each sheet contains a picture of 
a grinder, rivetter, compressor, drill or some other tool of which 
the company makes a speciality. 

Tae Key ENGINEERING Co., Ltp., of Trafford Park, are circu- 
lating a celluloid vest-pocket calendar for 1916. 

Messrs. J. E. & S. SPENCER, 16, Dowgate Hill, Cannon Street, 
London, E.C.—Circular giving net prices for cutting-out and 
screwing w.i. tubing up to 6 in. diameter at their L>ndon warehouse, 
where they have put down new machinery. 


Trade Announcement.—On January 1st Messrs. | 
MITSUBISHI GosHI KAISHA will open at 149, Leadenhall Street, 
E.C., a branch office of their Tokyo business. In addition to their . 
operations as bankers and merchants, they are producers of 
Japanese steam coal, electrolytic copper, Wolfram and tin ores, and . 
other metals; steamship owners; proprietors of the dockyards, 
shipbuilding, and engineering works at Nagasaki and Kobe ; iron 
founders ; paper-makers ; owners of public wharves and ware- 
houses and real estate ; refiners and exporters of Chinese oils and 
cereals, &c. They have branches and agencies in all the important 
cities in Japan, and in Shanghai, Hankow, Peking, Hong-Kong, 
Singapore, Manila, Vladivostock, and Glasgow. 


Prices Advance,—Tue Exectric & GENERAL Works, 
LtD., of Victoria Street, S.W., announce a further increase of from 
20 to 25 per cent. in catalogue prices for switchgear as from 
January Ist, 


New Manufacturers’ Association. — The British 
Manufacturers’ Association, 1915, has been formed with offices at 
Lincoln House, High Holborn, W.C., with Mr. R. G. Cheesman as 
chairman. It is to be formed exclusively of British manufacturers, 
and is to be run on purely business and non-political lines in the 
interest of Empire manufacturers; One of its chief aims is to - 
sccure the appointment of a business man as Minister of Commerce. 
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Exports to Switzerland.—The import into and transit 
through Switzerland of electrical and other goods have been 
placed, since November 16th, under the control of a society 
established at Berne under the name of the Société Suisse de 
Surveillance Economique. Permits for exportation of goods to 
or transmission through Switzerland must be obtained from this 
Society without which no shipments or transit traffic will be 
allowed. Previous or unsuccessful applications to the - Inter- 
ministerial Commission must now be renewed with the above 
a A reference to the matter appears in our “ War Items” 

ay. 


LIGHTING AND POWER NOTES. 


Aberystwyth, — Price Increase.— Owing to the 
advance in the price of fuel and the increase in wages, the Chiswick 
Electricity Supply Corporation, Ltd., announces that until further 
notice accounts for current will be increased by 10 per cent., as 
from the date for reading meters for the December quarter. Meter 
rents will remain as heretofore. 


Australia,—The West Guildford (W.A.) Roads Board 
has made arrangements to purchase electricity in bulk from the 
Government in connection with the Perth plant. 

The Claremont (W.A.) Council, which already has an electric 
generating plant, has been approached by the Perth electricity 
department regarding the supply of current in bulk at 13d. per 
unit, low tension, ‘‘ providing the Council will give the Government 
the right to supply direct any power consumers in the district.” 

At Tomut.(N.S.W.) a local syndicate proposes to install a hydro- 
electric plant in order to provide power for timber cutting and 
other works. The State Government is to be approached respect- 
ing the water rights. 

The Katoomba (N.S.W.) Municipal Council has decided to discard 
the old steam pumping plant at the waterworks, and obtain elec- 
tric power from the Katoomba Electric Supply Co., at the rate of 
1d. per unit. The company is also to obtain certain water con- 
cessions.—Zenders. 

The Shire Councils of Flinders and Alexandria (Victoria) have 
instructed Messrs. McCarty, Underwood & Co., of Melbourne, to 
furnish a report on the electric lighting of Sorrento and 
Alexandria, 

The Townsville (Queensland) City Council has requested Messre, 
Wylde, Ball & Co., of Brisbane, to report on an electric lighting 
scheme for the district. 

The Mount Gambier (South Australia) Council has entered into 
arrangements with Messrs. Bridger, Ltd., of Adelaide, for the 
installation of electricity in the town.— Tenders, 


Barking.—The local Ratepayers’ Association has passed 
a resolution asking the U.D.C. to apply for powers to supply 
electrical fittings free of charge, and to add a‘small sum per unit 
for current to meet the cost. It is considered that by this means 
electricity would be used in the homes of many working men. 


Batley.—The Electric Lighting Committee has decided 
that for the future a charge of 5s. per yard, or ‘part thereof shall 
be made for all lighting services in excess of 20 yards; that the 
wages of shift engineers be increased to 36s. per week of 56 hours, 
and that a Development Sub-Committee, consisting of eight 
members, be appointed. 


- Bradford.—Mains extensions 
of electricity mains have been decided upon by the Electricity 
Committee, along Canal Road to Bolton Lane abattoir (including 
switchgear), at a cost of £2,856; from Thornbury sub-station 
along L3eds Road to the city boundary (including switchgear for 
the Yorkshire Electric Power Co.), £883 ; to Bowling Iron Works 
(including transformer chamber equipment for Messrs, Bever, 
Dorling & Co., Ltd.), £498 ; and several smaller extensions. 

The Electricity Committee has authorised the Common Seal to 
be affixed to agreements for bulk supply to a new company at 
Bolton Lane abattoir ; and with the Yorkshire Electric Power Co. 


_and Messrs. Bever, Dorling & Co., Ltd, 


Castlewellan (Co. Down),—E.L. Scozme.—The new 
electric lighting system for the town, introduced by the Irish 
Towns Light and Power Co., Ltd., has been officially opened. . The 
arrangement with the local Committee is to provide 40 street lamps 
for lighting from September to March, at a cost of £1 per light, 
with 6d. per unit for private lighting, and 3d. per unit for power 
purposes. 

China.—TsineTao.—According to a report by the U.S. 
Consul, in the Government electric light works there are two 
dynamos of 170 Kw, capacity and one of 410 Kw., while a third.of 
1,000 Kw. is being ordered from Japan to provide for extension 
of the service to the suburbs. The works employ a staff of about 
103 men, and the monthly receipts from sales of current are.about 
$2,500. The fixed rate per lamp ranges from c. 41 per month for 
a 10-c.P. lamp to $1.85 for one of 400 o.P. The charge per Kw.-hour 
ranges from c. 9 for a total consumption per month of less than 
50 Kw.-hours to that rate when more. than 400 are con- 
sumed ; there are also minimum charges per number of lamps for 
each subscriber. Current for motors is charged for on asliding 
scale, ranging from $2.68 per month per H.P. to $2.16. Rent. is 
charged for meters, as these are.the property of the Government. 
Two electric light plants are located at Syfang and the Hungshan 


coal mines respectively, the former in the Shantung Railway's 
car shops, and the latter in the railway’s mines. The supply in 
Tsingtao is A.c. with a frequency of 50 and a voltage of 120.— 
Eustern Engineering. 

Church Stretton.—Prov. OrpER.—The local Electric 
Supply Co. has applied for a provisional order for electric supply in 


- the urban district of Church Stretton, and the parishes of All 


Stretton and Little Stretton, in the rural district. 


Dodworth.—At a meeting of the Urban District 
Council, upon it being stated that the application of the Electrical 
Distribution of Yorkshire, Ltd,, in respect of a provisional order 
for lighting in various Yorkshire areas, had been adjourned until 
after the war, it was stated that the Council had no option but to 
use gas, being tied to the local gas company for a period of 14 
years, five of which had expired. What was wanted was com- 
petition with the monopoly of the gas company. 


Ecuador.—A decree has been published providing for 
the raising of certain funds for the installation of an electric 
lighting system in the town of Tulcan. 


Greenock.—Proposep Loan.—The Corporation is to 
apply to the Scottish office and the Treasury for authority to 
borrow an additional £40,000 for electricity purposes. 

The Electricity Committee has received permission to contract 
for a cooling tower at an outlay of from £1,500 to £1,600. 


Haslingden.—Service Costs.—The Tramways and 
Electricity Committee has decided that, during the continuance of 
the war, or until further notice, the whole cost of any service for a 
supply of electricity shall be borne by the prospective consumer, 
subject to any special arrangements. The Corporation will supply 
up to 8 ft. of cabling on private premises, 


High Wycombe.—Srreer Licurinc.—The T.C., in 
order to come to an amicable agreement with the E.L. Co. regard- 
ing restricted public. lighting, has decided without prejudice to 
agree to a reduction of £600 in the charges for the year, instead 
of the £700 originally sought. The Council also agrees to the 
contract being extended for three years beyond the termination 
of the existing contract. 

Ilford.—Derstructor PowER Puant.—With reference 
to the electrical equipment of the proposed engine room at Seven 
Kings dust destructor, for which a loan has been refused, the 
U.D.C. has informed the L.G.B. that the best arrangement under 
existing conditions, and entailing the least capital expenditure, is 
to transfer from the Ley Street works the two 200-Kw. sets, 
together with switchboard panels, to install a 10-ton overhead 
travelling crane, and to lay a four-way duct and cables from the 
engine room to the Ley Street works, connecting to the main 
switchboard, The approximate cost is £3,100, and a loan for this 
is to be again applied for. The U.D.C. has fixed the price of 
— for the tramways for the year ended last March at 14d. per 

t net. 


Keighley.—Subject to the approval of the T.C., it has 
been decided to install electric light at the Keighley Museum, in 
Victoria Park. 


London.—Seventy feet of electric cable was destroyed, 
three distributing boxes were blown into the air, and 40 ft. of 
pavement, 10 ft. wide, was hurled in all directions by a recent 
explosion in the mains in Rotherhithe Street. A second explosion 
occurred as a fire engine drove up, and the driver was injured.— 
Evening News. 

Woo.twicH.—The B.C, has received formal sanction from the 
L.C.0, for the borrowing of £4,700, required for the purpose of 
defraying expenditure in linking-up with the South Metropolitan 
Electric Light and Power Co., Ltd. 


Maidstone.—Pricze IncrEAse.—The T.C. announces 
that owing to the increased cost of coal, the charges for current 
for lighting will, from the New Year, be increased as under :— 
Flat rate, from 44d. to 43d. per unit ; maximum demand, from 73d. 
and 23d. to 74d. and 24d.; telephone system, from 8s, per 30-watt 
lamp per annum, and 1jd. per unit to 8s. and 13d. ;, fixed charge, 
from 11s. per 30-watt lamp per annum to 11s, 6d. The charges for 
other services remain unaltered. 


Licutine ReEstRIcTions.— 
Efforts have recently been made with a view to securing permission 
for increasing the lighting of the city, and hopes were held out 
that some satisfaction would be gained. On Monday, however, it 
was announced that a more rigorous restriction of lighting would 
come into force on January 10th in the areas of Manchester, 
Salford, and Stretford (which includes Trafford Park), . 

Apropos of the reference last week to the threatened shortage of 
coal, it may be added that it has since been reported that consider- 
able relief has been secured as a result of pressure by the Govern- 
ment in the necessary quarter, and the action of the Electricity 
Committee in going further afield for supplies. 


Middlesbrough.—The gross profit on the working of 
the Corporation électricity undertaking. for November has been 
estimated at £1,940, an increase of £336, as compared with the 
corresponding period last year. 

‘The Corporation has arranged to take over the lighting order for 
North Ormesby (recently amalgamated) from the Cleveland and 
Darham Electric Power Co.,as from January Ist. It had been 
agreed to pay £986, but since the agreement a further £101 ha 
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been spent on mains, &c., and it has been decided’ te add this to 
the amount to be paid by the Corporation. 4 

Loan APPLICATION.—In reply to an application for sanction to 
borrow £43,000 for mains, meters and fittings, the L.G.B. has 
sanctioned the borrowing of £3,994 for mains, and £1,159 for 
meters and fittings, these representing amounts already spent, but 
has intimated that no new mains should be laid except for special 
purposes. 

Morley,—Year’s Workinc.—The annual accounts of 
the Corporation show'that, for the year ended March 31st last, the 
deficiency on the electricity undertaking had been reduced to £301, 
it having bean £443 at the end of the preceding year, and £783 in 
1912. The total expenditure during the period under review was 
£4,227, and the receipts £3,925. Coal accounted for an expendi- 
ture of £715 ; wages, £778; cost of distribution, £351 ; interest 
on loans, £784; and sinking fund charges, £1,146. 


New Zealand.—In his annual report the general 
manager of the Wellington. tramways department states that 
consideration will shortly have to be given to the best and most 
economical means of generating and transmitting power to out- 
lying districts, more particularly South Wellington and adjacent 
suburbs. The electrival engineers of both the tramways and light- 
ing departments have been requested to report fully on the matter 
and to consider the advisability of installing such additional 
generators as may be required to supply both undertakings. As 
this would necessitate the use of alternating plant, it will give 
rise to the question as to where such machinery should be installed, 
and whether a new building should -be erected’ capable ultimately 
of housing the whole of the machinery for both systems. The 
general manager states that consideration should: be given to the 
possibility of a hydro-electric scheme. being adopted for the supply 
of electricity for all purposes in the city, in order that all exten- 
sions may be utilised in connection therewith.— Board of Trade 
Journal. 

Portadown.—Mr. D. Chapman has intimated to the 
Council that, owing to the increased cost of coal and ‘oil, he has 
been obliged to advance the price of electric light by 15 per cent. 
Mr. W. J. Johnston said the Council had a guarantee from Mr, 
Chapman not to increase the price for five years. 


Portpatrick.—The Rhins District Committee of the 


Wigtownshire C.C. has agreed to offer the Portpatrick E.S. Co. £35 
in respect of street lighting between September 20th, 1914, and 


February 4th last; it had been proposed to offer £25, but the , 


company considered this inadequate. 


Spenborough.—The Electricity Committee of the 
Urban District. Council has authorised the electrical engineer to 
refuse any application for power purposes except in special cases. 
This decision has been come to on account of the electricity works 
being at present loaded to their full extent. 

Torquay.—It is understood that the Tramways Co. 
objects to the payment of the increase of jd, per unit made by the 
T.C, for. energy used, and intends to submit the question to arbi- 
tration in accordance with the terms of the contract: © 


Weymouth,—Year’s Workinc.—The annual report 


of the borough electrical engineer for the last completed year . 


shows’ that 920,769 units were sold as against 863,705 ‘in the 
previous year; 103 motors of 515 HP, and 145 Kw, of heating 
apparatus are connected to the mains, the total connections 
in equivalent 33-watt lamps amounting to 51,894. The maximum 
load was 554 Kw. and the load factor 18°97 per cent. The gross 
profit amounted to £3,868, and after meeting interest and loan 
charges there remained a deficit of £252, which, except for £20, 
was met by the reserve fund. The war has adversely affected the 
revenue of the undertaking, and the increased expenses give little 
hope of profitable working under present conditions, 


Wirral.—Prov. Orper.—The B. of T. has informed 
the R.D.C, that its consent to the prov, order for E.L. applied for 
in regard to the parishes of Eastham, Little Sutton, and district is 
not necessary at present, as the order will not be allowed to be 
proceeded with until after the end of the war. 


_ TRAMWAY and RAILWAY NOTES. 


Australia.—A report on the proposed electric tramway 
from Melbourne, through West Brunswick and West Coburg, has 
been prepared by Mr. V. J. Crowley, consulting engineer; the 
suggested route is 8 miles 23 chains, the capital cost by the Royal 
Park route is estimated at £123,000, and the estimated yearly loss 
£838; by the alternate route the capital -cost would be increased 
by £10,850, and the gross yearly loss to £1,814.—Melbowrne Age, 

- ELECTRIC. VEHICLES,—The Syduey City Council has ordered 
three Baker electric trucks fitted with Edison A 10 cells, at a cost 
of £1,180 each.—Zenders, __ 


Blackpool.—Contract Tickets.—For some ‘time the 
Tramways Committee has been considering the question of con- 
tract tickets which for many years have cost £3 for the whole 
system. Mr, Furness, the general manager, reported that the loss 
on these contracts were over £2,000 per annum, and he suggested 


the price ‘be raised to £4 10s.. There was an immediate outéry. 
On December 23rd Mr. Furness suggested contracts should be 
abolished altogether, -This, however, was not adopted, the Com- 
mittee deciding to continue contracts on the old basis of £3 per 


The monthly returns of the Corporation tramways for November 
show an increase of £188 in receipts, despite the suspension of 
annual and other tickets pending a decision on the subject. The 
receipts from April 1st have been £67,405, an increase of £1,638. 


_ Bradford, — Avxitiary Car-Drivers.—In response 
‘to. the Tramway Committee’s appeal to public-epirited citizens 
above military age who were willing to assist in the running of 
the tramways, 150 applications have been received. Those who 
pass the necessary medical examination are to be trained as 
auxiliary drivers on lines which have proved very successful at 
Birmingham. 

An application has been made to the Tramways Committee, on 


’ behalf of the tramwaymen, for an advance of 5s. per week for 


employés paid weekly and 1d, per hour additional for those 
paid by the hour, this to take the place of the bonuses of 1s., 2¢., 
and 3s, granted by the Corporation. If this advance is acceded to 
it will mean an additional expenditure of £12,000 per annum. 

In consequence of the decision of the Tramways Committee to 
engage women as.conductors, some 100 applications have been sent 
in for appointment, and an experiment with 20 female conductors 
is to be made, In this connection it is interesting to note that 
already 689 men have left the Bradford tramway department 
for service with the Army, and 550 of the remaining 818 of 
military age have been attested under Lord Derby’s scheme. It is 

~Stated to be absolutely necessary that the present staff of 1,281 
employé3 should be retained if the present service is to be main- 
tained. The department is paying sums totalling £8,000 to 
dependents of employés on service, and, in the event of further 
numbers being called upon, this figure is likely to be increased 
threefold, 

The Tramways Committee has appointed a Special Sub- 
Committee to inquire into the whole question of tramway track 
construction and maiitenance, with authority to visit other towns 
to make inquiries into the matter and to report. 

It has been agreed that when prices become normal again the 
Corporation shall include in the next Parliamentary Bill clauses 
empowering it to construct and work the Baildon tramway itself. 


ELECTRIFICATION, 
According to a report presented to the Government of Sweden by 
the State Railway Administration in November, the working of the 
line between Kiruna and Kiksgransen has fully corresponded to 
the requirements, This railway, which was converted from steam 
to electric traction in January, 1915, has a total length of 80 miles. 
It is operated by means of single-phase locomotives which haul 
goods trains each conveying 2,000 tons of iron ore, in addition to 
passenger trains. As sufficient experience is said to have now been 
gained with the system used, the Railway Administration recom- 
mends that the transformation of the section between Kiruna and 
Svarton (Lulea) should be undertaken. In thiseventthe whole of 
the mileage used for the carriage of iron ore in this part of Sweden 
would be provided with a uniform system which would permit of 
greater economy in working and an increased utilisation of 
the plant at Porjus Falls station, which supplies energy to the 
first-mentioned line. 

SWITZERLAND.—ELECTRIFICATION OF THE STATE RAILWAY6.— 
The problem regarding the proposed conversion of the Swiss State 
Railways to electric traction is beginning to assume a more definite 
stage. Early in December an important conference was held at 
Berne, at the instance of the Swiss Association for the Regulation 
of Water Powers and the Association of Electrical Engineers, under 
the chairmanship of Prof. Landry, President of the latter Associa- 
tion, to discuss the question of the electrification of the Federal 
Railways. Among the 250 persons present were representatives of 
all the transport undertakings, including members of the general 
management of the Swiss Federal Railways, and of the Federal 
Council of Government Departments... M. Thormann, the engineer 
who was in charge of the work of transforming the Lotschberg 
Railway, delivered a lecture on the various systems of electrical 
working, and proposed the adoption of the single-phase method, 
which has given every satisfaction on 'the Lotschberg Railway. 
After discussion, a resolution was passed expressing a hope.of the 
speedy conversion Of the St. Gothard Railway and of the approach 
lines, together with the approach lines to the Simplon Railway, 
the conference being convinced of the advantages which would 
result from:the-better utilisation of the existing water powers: by 
assisting-in rendering the country independent, from an economic 
point of view,:in’-regard to: supplies of coalfor: railway working. 
The subject was also raised on December 15th, at the sitting of the 
Standerat, in connection with the consideration. of ‘the State 
Railway Estimates for 1916. M. Forrer, in reply to questions, 
stated that the matter of electrification now stood in the foreground 
of public interest, and the Federal Council shared the opinion that 
a forward step should be quickly undertaken, The work would 
involve an expenditure of nearly £20,000,000, but it would con- 
tribute towards securing the independence of the country. The 
Federal Railway Administration and the Railway Department 
would have to decide the problem of the particular system to be 
adopted, although members of the Standerat have also the right to 
express their views, as they would have to sanction the necessary 
credit votes, A decision as to the system was still outstanding, 
but M. Forrer declared that it would have to be settled by the end 
of 1916 at the latest, before the erection of the power station was 
commenced, 
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GERMANY.—Since the outbreak of war the number of tramway 
accidents has shown an alarming increase, due chiefly to taking 
experienced motormen and conductors for the Army, and filling 
their places with unekilled men. Statistics published in Munich 
show that in the period between the beginning of the war and 
December 8th, 1915, there were 425 collisions between tramcars, 
120 of these between August lst and December 31st, 1914, and 305 
between January lst and December 8th, 1915. In the same five 
months—August to December, 1913—there were only six collisions. 
The collisions between tramcars and wagons and other vehicles 
also show a tremendous increase in the last 16 months. The muni- 
cipal authorities have decided to appeal to the military commandant 
to release motormen and conductors who are merely performing 
garrison duty, and permit them to return to work. 


Edinburgh.—At a meeting of the Tramway Com; 
mittee on Thursday, Mr. Hamilton, of Leeds, was present, and the 
proposed agreement between the Corporation and wad Tramway 
Co, was discussed, 


Glasgow.—W oMEN Drivers.—The Tramways Com- 
mittee is proceeding with a scheme for utilising female labour in 
substitution for male. Already several hundred women are 
employed as car conductors and car cleaners. Protests have, 
however, been received from labour organisations with regard 
to the employment of women as ‘“‘motormen.” Some time ago 
Mr. Dalrymple, the general manager, with the consent of the Com- 
mittee, trained five young women for the work of the driving 
platform, and after serving a probationary term they were put in 
charge of cars. So successful has the experiment proved that it 
is now proposed to train a number, not exceeding 30, of additional 
women to enable the manager, should the occasion arise, to advise 


“the Committee on the advisability or otherwise of employing 


women as car drivers. 


Halifax.— FEMALE Lasour.—During the course of a 
discussion on the appointment of women as conductors on the 


Halifax cars, a deputation from the Tramwaymen’s Union was . 


informed that it was not the intention to continue the employment 
of women on the tramways after the termination of the war. 


Newcastle-on-Tyne.—A landslide took place on the 
27th inst.,on the North-Eastern Co.’s electric railway, at Lants 
Quarry, between St. Peter’s and St. Anthony's stations, near the 
River Tyne; a portion of the railway embankment slid away, 
leaving the railway track suspended in the air. 


Stockport.,—Srrixe.—A bout 30 men employed in the car 
depot came out on strike on Tuesday, because their demand for a 
bonus on similar lines to that granted to car drivers had not been 
acceded to. The Tramways Committee had suggested a revision 
of wages, but the depot men would not agree to that. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—The Public Works Committee of the 
Federal Parliament has submitted its report upon proposals to 
establish further automatic telephone exchanges. The savings 
effected where the automatic system has been installed tend to 
show that, although the cost of installation is much higher than 
is the -case with the manual system, under the full automatic 
system the working cost on each line would be reduced approxi- 
mately £1 a line a year. 

It is estimated that the Sydney Exchange will cost £116,801 for 
5,000 lines, or £339,899 for 20,000 lines. The immediate suggestion 
is to install a switching equipment of 5,000 lines. At the time of 
transfer it is estimated the revenue will be £5,180, and with 20,000 
subscribers, £185,000. 

For Malvern, also, will be installed an automatic switchboard, 
having a present capacity of 3,600 lines, but capable of extension 
to 7,500 lines. The immediate cost of the work is estimated at 
£46 933. The estimated revenue with 3,600 subscribers connected 
is £23.940. The Committee expresses its approval of the 
proposals. 

The Collingwood station also will be anew one with a present 
capacity of 3,400 lines and an ultimate capacity of 9,000 lines. The 
estimated immediate cost is £49,752. The revenue is estimated 
610, with 3,400 subscribers connected.— Australian Mining 

tandard 


Berlin-Sotia, — Direct communication by telephone 
9 og Berlin and Sofia, Bulgaria, has been opened.—7. and 
T, Age. 


Duplex Marconi Wireless.—The trans-Atlantic wire- 
less circuit between Louisburg, Cape Breton and Clifden, Ireland, 
is being operated automatically as a duplex, the Wheatstone being 
= for transmission and the Dictaphone for reception.—7, and 7, 

ge 

Long-Distance Wireless—On November 29th an 
operator of the Federal Wireless Telegraph Co., at Honolulu, 
Hawaii, picked up messages transmitted from Nauen, Prussia, to 
Tuckerton, N.J., approximately 9,000 miles away. It is stated that 
the signals, as received, were very clear.—Z, and 7, Age, 


Russia,—A temporary interruption in telegraphic com- 
munication between England and Russia last week was removed 
at the week-end. 


Telephonic Interruptions.—A violent storm on 


Monday night brought down numerous telephone wires in various 
parts of the country, and communication between London and 
important provincial towns was in many cases restricted or 
completely interrupted. Communication between Cardiff and 
Birmingham, Liverpool and Manchester was stopped, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, —AbELAIbE.—January 19th. P.M.G. Com- 
mon-battery switchboard. See “ Official Notices’’ November 19th.* 

January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
wire, 400 lb, to the mile,* 

January 26th, Deputy P.M.G. Telephone instruments, parts 
and accessories, * 

BRISBANE.—February 23rd. P.M.G. 
See “ Official Notices” Dec, 17th. 

April 15th. P.M.G. Common-battery multiple switchboard, or 
automatic or semi-automatic switchboard, and associated apparatus. 
See ‘‘ Official Notices” to-day. 

SypNEY.—January 31st. Three electrically-operated railway 
freight-car transferers, for Jones Bay wharfage, Pyrmont. Particu- 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

February 7th. Metropolitan Board of Water Supply and 
Sewerage, For No. 1 pumping station at Ultimo. Two centrifugal 
pumps and electric motors (4,000 gallons per minute each), 
switchboards, starters, kc. Contract No. 1,301.* 

February 28th. Municipal Council. "Tenders for induction 
regulators, Specifications (lls. 6d.) from the Electric Light 
Department, Town Hall, Sydney, 


Wheatstone apparatus, 


Bristol.—January 4th. Electric fittings for six months, 
for the B. of G, Mr. J. J. Simpson, Clerk, St, Peter’s Hospital. 


Darlington, — January 12th. Corporation. 
bunkers, elevators, &c., for the electricity works. Specifications 
from the Borough Electrical Engineer, Haughton Road. 


London.—Srt. Pancras.—January 10th. B.C. Steel 
coustructional work (power-house extension) for the Electricity 
Department. Specifications (£1) from the Borough Electrical 
Engineer, 57, Pratt Street, N.W. 

HAMPSTEAD.—January 6th. B.C, Electrical engineer’s stores, 


oils, &c. Particulars from the Town Clerk, Town Hall, Haverstock © 


Hill, N.W. 

IsSLINGTON.—January 21st. B.C. Twelve months’ supply of 
engine-room stores, electrical: fittings, meters, caklee, &c. See 
Official Notices” to-day. 


Manchester.—January 5th. Alterations and additions 
to pipework and condensing plants for Nos. 13 and 15 turbines, 
Stuart Street station. Mr. F. E, Hughes, Secretary, Electricity 
Department, Town Hall. 


Newton-in-Makerfield.—January 3rd. U.D.C. Two 
Lancashire boilers, one steam-driven gas exbauster, one 25-H.P. 
D.¢. electrical set. Specification from Mr. R. T. Surtees, Gas 
Worke, Newton-le-Willows. 


New Zealand, — AvuckLanp.— February 23rd. City 
Council, Centrifugal pumping electric motors, and automatic 
starting and controlling apparatus, for the four city pumping 
stations. Specifications from the office of the Water Board, Town 
Hall, Auckland. 

DUNEDIN.—May 17th, City Council. (1) Tramcar bodies ; 
(2). electrical equipment. Plans, &e., from the Town Clerk, 
Dunedin. 

RAETIBI.—March 14th, Board. 40-H.P. hydro-electric 
generating set, switchboard, &c. Plans and particulars from Messrs, 
H. W. Climie & Son, Raetihi.* 


South 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables ; (3) 540 c.i. pipes, 9 ft. long, for cables, 
Messrs. Webster, Steel & Co., 5, East India Avenue, E.C., are the 
Corporation’s London agents. 


_ Spain,—January 20th. Installation and peaia of an 
electric lighting system at Segovia for five years, for the municipal 
authorities, * 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in Londen, 
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CLOSED. 


Aldershot.—The U.D.C. has accepted the tender of 
Messrs. Spencer, Whatley, Ltd., for the supply of 1,500 tons of 
Griff peas coal, at £1 3s. 3d. per ton, for the electricity works. 


Australia,—The following tenders have been accepted :— 
VicTor14n Rattways DEPARTMENT. 
15 tons of galvanised telegraph wire, £267.—The Whitecross Co, 
PusBiic Works (SHIPYARD), WILLIAMSTOWN. 


Motors for machine tools,—Gardner, Waern & Co,, £148; Aust. General - 


Electric Co., £231, 


N.S.W. Works DEPARTMENT. 

Switchb»ard for Port Kembla power station.—Panels 1 and 2, and additions 
to existing panel, £358, Aust. General Electric Co.; panels 3 and 4, 
£290, Haes & Eggers, Ltd. 

West AustRALta TENDER Boarp. 

Static transformers (Railway Department), 80 k.v.A, and 200 K.v.A., £333,— 
J. R. W. Gardam. 

SoutH AustRaLia SUPPLY AND TENDER 

20 tons of copper wire, £2,170,—Harrie, Scarfe & Co. 


Sypngy City Councit. 

The Electricity Committee recofmmends that the tender of Mers's. N. 
Guthridge, Ltd., be accepted for a 2,000-kw. motor-converter constructed by 
Messrs. Bruce Peebles, Ltd., at £8,257; and that tenders for motors for hiring 
out be accepted as follows :— 

Sections A, B, C and D.—Aust. General Electric Co. Tender “A” for 
motors manufactured by the General Electric Co. of U.8,A., and 
tender “C” for starters manufactured by the B.T.H. Co. 

Section E.—Aust. General Electric ender “A” for motors and 
starters manufactured by the G.E. Co. of U.S.A. 

Section F.—Standard Waygood Hercules, Ltd., for motors and starters 
manufactured by the British Westinghouse Co, 

And that the following initial orders be given :— 

Section A, motors £923, starters £57. Section D, motors £1,437, starters 
£155. Section E, motors £2,023, starters £543.—Aust. Gen. Elec. Co. 

Section F, motors £122, starters £63.—Standard Waygood Hercules, Ltd. 
Also that 58 motors, at prices 30 per cent. in excess of the contract which 
expired on October 8th, be obtained from Standard Waygood Heroules, Ltd., 
at £2,996; and that additional switchgear and transformers b+ obtained under 
existing contracts from N. Guthridge, Ltd., £1,438; British General Electric 
Co , £257; British Wes.inghouse Co., £502; Aust. General Electric Co., £441. 

—Tenders, 
Pusiic Works DEPARTMENT, SYDNEY. 

104 A6 Edison cells, in four batteries of 26 cells each, for the Newcastle 
workshops, £551.—Standard Waygood Hercules, Ltd. 

—Sydney Evening News, 


MELBOURNE.—The Melbourne, Brunswick and Coburg Tram- 
ways Trust has accepted the tender of Messrs. Burt & Timms, at 
£27,863, for construction of the permanent way. 


Ilford.—The tenders of Messrs. W. T. Henley’s Telegraph 
Works Co., Ltd., have been accepted by the D.C. for the supply of 
3,387 yards of triple-concentric cable, at £2,260, and for joint 
boxes, at £59. Eleven tenders were received. 

Ryde.—The T.C. has accepted the tender of Messrs. 
Ruston, Proctor & Co., Ltd., for a semi-Diesel engine for pumping 
purposes, at £298, 


FORTHCOMING EVENTS. 


Rontgen Society.—Tuesday, January 4th. At 815 p.m. At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. Paper on ‘Some 
Observations upon the Occurrence of Uranium,” by the President, &c., 


Royal Institution of Great Britain.—Tuesday, January 4th, Thursday, 
January 6th, and Saturday, January 8th. At 3p.m. At Albemarle Street, 
Piccadilly, W. Christmas Lectures for Juveniles, ‘‘ Wireless Messages 
from the Stars,” by Prof. H. H. Turner. 

Greenock Electrical Society.—Friday, January 7th. At 7.45 p.m. At the 
Temperance Institute, 19. West Stewart Street. Paper on “The Economy 
of Electricity in a Small Household,” by Mr. W. B. Smith. 

Electro-Harmonic Society.—Friday, January 7th. At 8 p.m. At Holborn 
Restaurant. Smoking concert. 

Manchester Association of Engineers.—Saturday, January 8th. At Grand 
Hotel, Aytoun Strect. Paper on “The Importance of Uniform Conditions 
fur Enginee: ing Operations and Industrial Work,” by Mr, A. Etchells. 


NOTES, 


A Happy New Year !—We wish all of our readers— 
manufacturers, professional and commercial men, electricol 
engineers engaged in munitions production at home, and friends 
in the Fleet or in the trenches—all the good that they can wish 
for themselves in 1916. May the Victory of the Allies not be long 
deferred, permitting the electrical industry to return to its normal 
interests and activities. 


Russian tron for Electrical Purposes.—In 1913 
the quantity of iron imported into Russia for the construction in 
that country of electrotechnical apparatus amounted to a total of 
4,000 tons, Investigations recently carried out have shown that 
in the Urals there are large reserves of iron which, suitably treated, 
Would serve quite successfully for this purpose, not only as a con- 
structional material, but also in respect of its magnetic properties. 
It is hoped that in the future Ruesian iron will take the place of 
German iron in the national electrotechnical industry. 


Chain Screen Doors for Furnaces.—Everyone who 
has had to work round ovens and furnaces knows what discomfort 
has to be endured by the attendants from the heat when the doors 
are thrown open, and, further, what a chilling effect the inrushing 
cold air has upon the interior of the furnace and its contente, 


Doors, however, must be opened, be it to renew the charge, mani- 
pulate the contents, or study the interior conditions, 

The Wiegand chain screen doors, in the form used mostly around 
glass, metal and chemical furnaces, consist of a multitude of 
freely hanging individual strands of steel chain suspended close 
together from a steel bar in a manner to form a continuoue sheet 
or curtain of chain, not unlike the familiar Japanese screen. 

This curtain effectively hinders the heat from leaving the fur- 
nace and the cold air from entering. The loosely hanging strands 
are parted with ease and pressed aside by the tools or other objects 
projected into the furnace, falling together again afterwards. 

Tae holes in the links of chain permit an unhampered view of 
the interior—in fact, a better survey than under ordinary condi- 
tions may be obtained, as the glare is toned down, and the eff.ct 
is similar-to looking into the furnace through a piece of wire 
gauze, 

The dcors are supplied in “automatic” and “non-automatic " 
forms, The automatic is employed mostly on boiler furnaces, 
where the opening of the ordinary fire door causes the screen to 
unroll from a cylinder hung above the furnace opening. The 
non-automatic, which is much used on ovens and other furnaces, 
is much simpler in construction. The chains formiog the screen 
are suspended from a bar and may be raised out of the way by a 
hand chain running. through a pulley overhead. When needed, 
the screen is lowered into supporting brackets fixed at the sides 
of the opening. 

These chain screen doors are the result of several years of 
experimentation, having been first adapted for use on boiler fur- 
naces, where they have been in practical operation for three years. 
They are made by the E. J. Codd Co., Baltimore, Md., U.S.A.— 
Metallurgical and Chemical Engineering. 


Reinforced Concrete Construction.—The London 
Gazette for December 28th contains the full text of the regu liticns 
made by the London County Council, and confirmed by the L cal 
Government B.ard, for the use of reinforced concrete in building 
construction. The regulations are very detailed, and include tech- 
nical data and formule t> b2 used in calculating bending moments, 
resistance moments, permissible loads, &c, 


An Excellent Record.—At the outbreak of the war 
the Calico Printers’ Association, Ltd., of Manchester, had a staff of 
37 electricians engaged on maintenance work. Within the first 
two months 15 joined the Forces, and within the first six months 
10 left to take up various grades of work for the Government. 
There then remained a staff of 12, nine of whom have attested, the 
remaining three being over military age. Oat of the nine attested 
men the Association is hoping to retain at least five to enable the 
electrical department to continue its operations. How important 
these operations are may be gathered from the facts that all the 
engineering shops, many of which are electrically operated, are 
working at full speed ; over 400 dynamos and motors, representing 
between 11,000 and 12,000 H.P., are daily at work, and some 600 
miles of wire and 30,000 lights have to be maintained. We recently 
recorded that a late member of the staff had been granted the 
“Croix de Guerre” for gallantry in France, The department 
certainly seems to be “ doing its bit.” 


New Motor-Car Lighting Regulations.—Under the 
new motor-car lighting regulations which come into force on 
January 10tb, not only are all headlights prohibited, but it is pro- 
vided that, where electric side lamps are used, the bulbs must not 
exceed 12 watts, or give, in use, a greater candle-power than a 12- 
watt bulb, as standardised for side lights by the Engineering 
Standards Committee. The front glass, if circular, must not 
exceed 6 in. in diameter, and, if rectangular, the longer side must 
not exceed 6in. The whole of the front glass must also be 
obscured with one thickuess of ordinary white tissue paper. In 
certain scheduled areas the light must be further obscured by 
disks of cardboard or opaque material in which are pierced six 
small holes, 


Institution and Lecture Notes.—Diesel Engine 
Users’ Association.—At the December meeting of the Asscc‘a- 
tion, Mr. Geoffrey Porter, borough electrical engineer to the 
Worthing Corporation, was elected President; and Meesrs. C O. 
Milton (Maidenhead), C. Gould (Letchworth), and H. Leslie 
Dixon (Leatherhead), were elected members of the Committee. 
M-. Percy S:ill (Chelsea) was élected as Honorary Secretary. The 
Acting Hon. Sesretary for the current year stated that there had 
been an increase during the year of 19 members, the total member- 
ship to date being 48, and representing 104 D‘esel engines, having 
a total horse-power of 23,984. During the year 1915 a work of 
considerable importance had been accomplished in drawing up a 
standard form of policy of insurance against breakdown specially 
applicable to Diesel engines, in conjunction with Messrs. Banke, 
Warner & Co., Ltd. Under this arrangement preferential terms 
are grantei to members of the Association, or to the undertakings 
for which they act. The scheme also provides for inspection of 
engines and full reports by engineers who have made a special 
study of Diesel engine plant. The subject of income-tax assess- 
ment, and of the allowance made for depreciation by the 
Inland Revenue Authorities, also received careful consideration. 
Before the conclusion of the meeting, the retiring President, - 
Mr. J. E. Edgcome, referred to the rapid growth of the Association 
from small beginnings, and spoke of the work carried out, which 
had proved useful, not only to users of Diesel engines, but also to 
engine makers and others interested in the industry. The next 
meeting will be held on January 19th, 1916, when the subject of 
the possible use of “Tar Oils and Fuel Oils from other Sources ” 
will be considered, 
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. Eleetrical Association of Australia (Victoria Section).— 
The Council reports that 22 members of the Association have 
joined the Expeditionary Force. One, Lieut. R. T. Watts, died as a 
result of wounds received at the landing at Gaba Tepe. Mr. 
E. H. W. Westwood has resigned his office as secretary, owing to 
military duties. The average attendance at meetings has been 51°8 
members and visitors. The scheme for licensing wiremen, which 
was delayed by unforeseen circumstances, will be submitted in the 
near future. 

Association of Mining Electrical Engineers.—At a recent 
meeting of the Yorkshire Branch, at Sheffield, a paper was read by 
Mr. Andrew Gibson, of Glasgow, on “Bearings of Electrical 
Machinery.” He said that ball bearings fulfilled better than any 
other type the principal aim of bearings—to reduce friction to a 
minimum, Properly installed, ball bearings required very little 
attention and very little oil, but it was essential that they should 
not be allowed to run dry. 

Royal Society of Arts.—The following are included among 
ee for meetings during January and February, 
Wednesday, January 5th, 3 p.m. (Juvenile Lecture.) Prof. John M, 
Thomson, UL.D., F R.8., Crystallisation.”’ (With experiments.) 
Wednesday, January 12th, 3 p.m. (Juvenile Lecture.) James Swinburne, 

The Science of Some Toys.” 
Wednesday, February 9th, 4.30 p.m. (Ordinary meeting.) Prof J. A 
Fleming, F.R,8., ‘* The Organisation of Scientific Research.” é 

Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER Corps.—Orders for week- commencing January 
3rd, 1916.—By Lieut,-Col. C, B. Clay, V.D., Commandant. z 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. ‘ 

Monday, January 3rd.—Sections 1 and 2, Technical ; Sectio: 
3 and 4, Squad, Signalling Sections and Recruite. 

: Seem, January 4th.—School of Arms with Architects Corps, 

p.m, 

Thursday, January 6th.—Sections 1 and 2, Shooting. 

Friday, January 7th.—Sections 3 and 4, Technical ; Sections 1 
and 2, Squad, Signalling Sections and Recruits. - 

Officer of the Week: Monday, January 3rd, 1916, to Saturday, 
January 8th, Mr. L. C. Hughes-Hallett. ' 
.. Platoon on Duty.—Monday, January 3rd, to Saturday, January 
8th.—No. 1 Platoon. 

Platoon on duty to providea piquet for Headquarters of one 
N.C.O. and three men, and also one N.C.O. for instructing recruits. 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street, S.W. 

Sections for Shooting Parade at Miniature Ranges. 

*~ Unless otherwise ordered, all Parades at Chester House. 

E. G. FLEMING, 
“Acting Adjutant and Company Commander, 


Fatalities,—On Sunday last, at Eastbourne, a motor-car 
belonging to a visitor collided with and smashed one of the elec- 
tricity supply 4.17, switch pillars ; two men who came to render 
assistance received fatal shocks, and several others had narrow 
escapes. The occupants of the car escaped injury, and, according 
to the Zimes, it is thought that the car was not actually touching 
any live metal, until it was moved by the men who came to help, 
when owing to the front axle coming into contact with a wire, 
the metal work of the car, which was rubber tired, becsm3 alive, 
and two of the men were killed, Au inquest was opened on the 27th 
inst., and was adjourned in order that the Board of Trade might 
send down an expert. 

An inquest has been held into the death of a driver in the AS.C., 
who, during the gale on Monday, fell among some electric lighting 
wires used for lighting the Blackheath huts, which had been 
ree down, and received an electric shock. Verdict, “ Accidents1 


Removing Iron Scale by: Electrolysis,—When iron 
is worked into sheets, wires, tubes, ‘c., the well-known bluish-black 
scale is produced each time that it is heated to the annealing 
temperature, or in the case of tubes, to the welding temperature. 
This hard scale must. be removed before the metal canbe again 
rolled or drawn, or before it can be tinned or galvanised. This is 
usually done by immersing the oxidised metal in sulphuric acid, 
which is termed “ pickling.’’ 

The black oxide of iron is Fes0,, and. this is not soluble in 
sulphuric acid. The scale is removed partly by dissolving the iron 
underneath it, and partly by forcing it off by generating hydrogen 
gas between the scale and the surface of the clean metal by the 
dissolving of the metal by the acid. The process is, therefore, 
intrinsically incorrect in principle, as it is not a true dissolving 
of the scale, but must consume good iron and a corresponding 
amount of acid. 

In the electrolytic process, however, the action is reversed ; the 
scale is rendered readily soluble and the metal insoluble, hence it 
is correct in principle, the scale alone being dissolved. In this 
process, first brought out by ©. J. Reed,’ and patented by him, 
the iron is made the cathode, and the oxide dissolves readily ; 
it is not reduced to metallic iron, but goes into solution as oxide. 
When the current density is high enough to keep the clean metal 
covered with hydrogen, no good- metal will be dissolved. Hence 
the-process is correct in principle ; it will dissolve the scale only, 
will not dissolve any good metal, and will require the consumption 
oa as much acid as is necessary to dissolve theiscale. a 
* Although the amount ‘of good metal ‘and acid consumed in the 
ordinary pickling process, and saved by the 
may be small relatively to the ‘weight ‘of the article pickled, yet 
when many tons of steel are cleaned per day, as in some large 
works, the value of these unnecessary wastes is considerable. Mr. 

estimates that this saving would be about 50 to 75 cents per ton. 


The anode in this process ia most conveniently made of lead, 
The ordinary scale is removed in about a minute’s treatment, less 
when thinner, and more when thicker. The cost of the electrical 
energy is very small, amounting. to only a few cents per ton of 
wires and sheets. The iron comes out of the bath almost white, 
resembling silver, in marked contrast to the dirty gray appearance 
in the ordinary pickling process. It is then. probably also in 
much better form for galvanising and tinning.—Carl Hering, in 
Met. and Chem, Enq. . 2% 

Electric “ Guard Wires,’—In [Industrie Electriqie 
for December 25th an illustration is given of the electricaliy- 
charged wire fence erected by the Germans along the Dutch 
frontier to prevent desertions, The fence consists of several wires 
mounted on insulators’ and ‘connected with a source of high- 
pressure current, Ordinary barbed-wire fences on either side pre- 
vent accidental contact with the electrified lines, The use of this 
system enables an_ effective. barrier to be provided, and. mauy 
sentries to be dispensed with, but of course the electric fence 
presents no difficulty to an electrician, and the Belgians are said to 
pass through the barrier with the greatest ease, with the aid of an 
ordinary barre]. Getting iuside, the Belgian makes the barrel 
roll towards the electric fence by adopting the method of a squirrel 
in its cage; when the barrel reaches the fence, the iron hoops 
round it earth the wires, ‘and the traveller, perfectly sheltered 
within his cage, passes under them’ without any risk or incon. 
venience, 

Reserved Occupations.—A supplementary official list 
of reserved occupations includes :— : 

In all industries—Works Chemiste. ~ 

Electrictty Meter. Manufacture—Calibrators. 

Boiler Insurance Companies—B oiler inspectors, technical office 
staff, 


Artificial Rubber.—According to German reports, Prof. 
Memmuler, of the University of Berlin, has discovered a process for 
the manufacture of synthetic rubber, and a Frankfort firm of tire- 
makers has proved its practical value by exhaustive tests. The 
Frankfurter Zeitung opines that in the course of time “the mann- 
facture of synthetic rubber will make it. unnecessary to import 
rubber into Germany, and one of the gravest inconveniences caused 
by the stoppage of German oversea traffic will thus be removed ; 
German science has made one more contribution towards winning 
the war.” a 

For Sale. — Messrs.. B. Norman & Son will sell by 
auction without reserve, at Westbourne Grove, W., on January 
12th, a 60-H.P. gas engine, dynamo, switchboard, fittings, &c., of 
which some particulars are given in our advertisement pages 
to-day. 

Appointments Vacant.—Shift engineers, station fitters, 
wiremen and engine drivers (steam ‘and oil engine), for the 
Southern Command Military Camp, near Salisbury ; two switch- 
board attendants for Wakefield Corporation, See our advertise- 
ment pages to-day. 


PERSONAL. COLUMN. 
The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 


also electric tramway and railway officials, to keep readers of the — 


‘ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—A Melbourne paper says 
that the chief engineer of the Tasmanian Government hydro- 
electric department has made the following appointments :— 
Power station superintendent, Mr. H. H. A. Curtis, of Lake 
Coleridge, New Zealand; shift engineer, Mr. B. S. Marshall, 
of Dunedin; Mr. P, S..M‘Arthur, of Hobart; and Mr. G. F. 
Evans, of Balmain, Sydney. . : ; 

Mr. R. ALLAN Brown has been appointed by the Falkirk 
Town Council electrical engineer for the burgh in place of 
Mr. Harold Ranson, who recently re’igned with the object 
of joining H.M, Forces. Mr. Brown served his apprenticeship 
in Greenock, and afterwards held*a position in connection 
with Glasgow Cofporation tramways. He went to Falkirk 
five years ago as chief assistant engineer at the Corporation 
electricity works, and for. the past three months has been 
acting’ as interim engineer. 
- The staff of the Bermondsey electricity works presented Mr. 
W. TANcRED with a handsome ‘clock as°a parting gift on his 
leaying Bermondsey to take up-his appointment at the power 
>. General,—Mr. Cecit.. SaissBury, managing director 
of. Messrs. Stothert & Pitt, Ltd., of Bath, who is to be mar- 
ried on January 1st to’Miss Lois Alder, has been presented by 
the working staff with -a silver.card tray;-and:by the em- 
ployés with a silver salver, silver rose bowl; and a silver 

Eastern Engineering states that ArTHUR H. 
(Messrs.. Preece, Cardew,. Snell.& Rider, of London) recently 
arrived in Shanghai.’ He stopped at Hong-Kong, where his firm 
are consulting éngineers to the Colonial Government and to 
the Hong-Kong Electricity Supply Co., and honorary consult- 
ing engineers to Hong-Kong University. Mr.’ Preece was to 
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remain in Shanghai about a fortnight. He went to Shanghai 
in response to the request of the Shanghai Municipal Council 
that his firm send out a man ‘‘to advise the Electricity Com- 
mittee and Council generally on all points connected with the 
electricity. extension undertaking.” He was the principal 
guest at the first annual dinner of the Hong-Kong University 

Hngineering Society, held on December 5th. Prof. ©. A. 
Middleton Smith, who presided, remarked that China was the 
Mecca of engineering. 

Roll of Honour.—Rifleman' Ernest Apzott, of the 
12th Battalion Rifle Brigade, lately on the Rugby staff of the 
British Thomson-Houston Co., Ltd., has been killed in France. 

Bombardier. James Burkes, of the Royal Field. Artillery, for- 
merly an electrician employed by Mr. R. Varley, of Colne, 
has been wounded in France, and is- now in hospital at 
Boulogne. 

We regret to learn of the death, at the age of 31 years, of 
Second-Lieutenant W. O. GaRRETT, who had been for some 
vears.in the service of Messrs, Siemens Bros. Dynamo Works, 
Ltd., at Madras. Mr. Garrett left Madras in October, 1914, 
having obtained. a commission. in the Queen’s Own. 3rd 
Sappers and Miners, and after a short training in Bangalore 
he left for the front in Mesopotamia, whence he is now 
reported to have been “killed in. action.’ 

The death is reported in action of M. Grorces Meyer, for 
some time secretary of the:Chambre Syndicale des Industries 
Hlectriques, and chairman of the seventh section of the same. 

Private FRANK WHITAKER, of the West Yorkshire Regiment, 
who went-to the Dardanelles on July 3rd, has been missing 
from his regiment for some time. He is 38 years of age, and 
had fought in Egypt, being present at the battle of Khartoum. 
Prior to the outbreak of the present war he was engaged with 
the Yorkshire Electric Power Co. 

News has been received of the death, as a result of wounds 
received in the battle of Loos, of Sergeant J. Datron, of the 
West Cheshire Regiment. Sergeant Dalton had seen service 
in India and South Africa, and had been with the Forces 
since August, 1914.. He was wounded during the retreat from 
Mons and was ‘invalided home, but returned to the firing 
line again. Prior to the war he had, for six years, been en- 
gaged with the Phenix Dynamo Manufacturing Co., of Brad- 
ford. 

Private CtirrorD BrntiEy, of the. 12th Battalion Yorkshire 
Regiment, has died as a result of wounds received in action 
in France on September 30th. “He was formerly engaged at 
‘the Heeckmondwike electricity. works. 

Lance-Corporal Ernest Laxey, of the 9th Battalion West 
Riding Regiment, has beer killed: whilst on patrol duty 
in France. He was 21 years of age, and was formerly em- 
ployed at the Halifax Corporation electricity works. 

Obituary.—Mr. A. T. WeEss.—The death occurred 
on December 21st, after an illness of ten months’ duration, of 
Mr. Alfred Thos. Webb, who. for about-20 years had been 
on the staff of Messrs. Crompton & Co., electrical engineers, 
of Chelmsford. He was 55 years of age. 

HERBERT ARNAUD TayLor.—-We learn with very. deep regret 
of the death of Mr. Herbert Taylor, of the firm of -Clark, 
Forde and Taylor, ‘which occurred early on ‘Thursday 
iorning, the 28rd inst. Mr. Taylor was seventy-four 
years of age, and had’ been in failing health for some 
time past, Herbert. Taylor obtained his commission as 
!.ieutenant in the Royal Engineers (in June, 1862) when nearly 
J! years of age. Ordered abroad at a time when, for urgent 
private reasons, it was necessary -to stay in England, he re- 
signed his commission and -became a pupil of the late Mr. 
Latimer Clark, F.R.S., in 1867. This marked the introduction 
t» telegraph and submarine cable engineering to which his 
whole life was devoted. Mr. Taylor, up to the time of his 
demise, was a partner in the firm of. Clark, Forde & Taylor, 
tne termination of his partnership occurring at his own request 
av the-end of the present year. During Mr. Taylor’s pupilage, 
aid whilst acting for Mr. Clark as his chief assistant engineer, 
a large amount of useful work was carried out by him, notably 
In connection with the series of experiments which. resulted in 
tie production of the well-known Clark’s Standard Cell and 
te determination of its E.M.F. in absolute measure, In 
tuis work Dr. Alexander Muirhead was. also associated.. We may 
aiso mention the experimental work on. the effect of tempera- 
tire on the electrical resistance of gutta-percha covered con- 
ductors, which was carried out by Mr. ‘Taylor on behalf of 
Mr. Clark. The first important cable work upon which he ' 
Was engaged was the Persian Gulf cable of 1868, Latimer -Clark 


' being. the engineer appointed by.the Government to carry out 


the laying operations. On the voyage out to Bombay; on the 
P. & O.. steamer Carnatic, the ship struck the. Shadwan 
Reef in the Red Sea, many lives being lost. Mr. Taylor 
happily escaped by swimming to the Reef, on which some 
deys_were spent before relief came. The greatest trouble to 
Mv. Herbert Taylor was the loss of the whole of the testing 
instruments, but he, with improvised apparatus, sought 
for and constructed ‘by. himself, made the loss sufficiently 
good to insure, the .proper testing ‘and control of the 
e.cctrical part of the work during the laying of the cable. 
In 1892 Herbert Taylor became a partner with Latimer Clark, 
Ii. C. Forde and Charles Hockin, thus forming the firm known 
as Clark, Forde & Taylor, who, during the past 40 years, have 
acted as consulting engineers to all the great submarine cable 
companies, and whose name is intimately. associated. with the 
development and progress of submarine telegraphy. Beginning 


with the laying of the 1873 and 1874 Anglo-Atlantic cables, and 
in the succeeding years, Herbert Taylor acted as engineer on 
expeditions too numerous to record, including many of the 
lines of the Eastern Group. Indeed, tens of thousands of 
miles of cable were laid in all parts of the world under his ea 
sonal supervision. The last foreign work undertaken by him 
was in connection with the laying of the British Pacific cable, 
upon which project he gave evidence before the Committee 
appointed to report upon be Povucpete and for which subse- 
quently his firm were appointed engineers, and as senior partner 
Herbert Taylor was responsible for the specifications to which 
the cable was manufactured and laid. Beyond taking part in 
his firm’s engineering work, Mr. Taylor, in association with the 
Muirhead brothers, solved the problem of duplex working on 
submarine cables, and thus doubled the earning power of. many 
millions of capital invested in such undertakings. _ The intro- 
duction of automatic transmission of signals on cable circuits 
was also in no small degree due to his efforts. The construc- 
tion of highly sensitive relays was engaging Mr. Taylor’s atten- 
tion when, in 1898, Mr. S. G. Brown approached him in order 
to obtain his assistance in developing certain ideas relative to 
cable working, and this partnership resulted in the invention 
of the drum cable relay and magnetic shunt, which have 
proved of such great benefit to the numerous cable companies 
which have adopted the system. Such a record impresses upon 
us the services rendered to telegraphy by Herbert Taylor, whose 
many patents bearing on cable enterprise are evidence of his 
activities. .Mr. Taylor was a member of the Institutions of 
Civil Engineers and Electrical Engineers, and served on the 
council of the latter for some years. As a member of the Sub- 
Committee on Cables, appointed by the Engineering Standards 
Committee, Herbert Taylor, with his exceptional knowledge of 
copper conductors, assisted materially in their deliberations. 
Unfortunately Mr. Taylor's natural reserve and dislike of pub- 
licity led to a large amount of interesting experimental work 
done by him not being published. We mention, . however, 
papers on the ‘‘ The Electromotive Force of Mercury. Alloys,”’ 
Hockin & Taylor; ‘Temperature Coefficients of Conductivity 
Copper” (C. F. & T.), which latter have been adopted by . 
the Engineering Standards Committee. .Those who knew 
Mr. Taylor admired him for his personal gifts and ever 
courteous manner. ‘A staunch friend, .and modest to a degree, 
he never had what is called the ‘‘ business instinct.” — Disin- 
terested and ready to assist any and all who came to him for 


help and advice on whatever matter it might be, assistance 


was.rendered with a graciousness that left him no enemies but 
many friends, who will sincerely feel their loss in the death of 
this loyal gentleman, to whom meanness of thought or idea was 
absolutely foreign and unknown. Mr. Taylor was well-known 
to one of the Editors of this journal, and.to a number of our 
readers, who, we believe, will desire to join with us in tender- 
ing sympathy with the family in their bereavement. -. 


NEW COMPANIES REGISTERED.. 


Electrical Manufacturers’ Co. of Great Britain, Ltd. 
(142,475).—Registered December 21st, by Lindo & Co., 2-3,. West Street, -Fins- 
bury Circus, E.C. Capital, £12,000 in £1 shares. Objects: To carry on in 
Russia or elsewhere the busi of ce issi commercial, and general 
agents, contractors, merchants, bankers, engineers, ironfounders, shipowners, 
carriers, importers, exporters, buyers, sellers, and manufacturers of and 
dealers in machinery, implements, -rolling stock, and hardware of -all - kinds, 
and to adopt an agreement between Bruce Peebles & Co., Ltd., Crompton and 
Co., Ltd., the Lancashire Dyndmo & Motor Co., Ltd., Allen, West & Co., 
Ltd., Brook, Hirst & Co., Ltd., Eckstein, _— & Co,, Ltd., Whipp & Bourne, 
Ltd., and this company. The Ss (with one share each) are: E. H. F, 
Reeves, 381, Salisbury House, London Wall, E.C., company director; H. C. 
Siddeley, 28, Victoria Street, S.W., electrical’ engineer. Private company. 
The first directors (to number not less than two or more'than ten) are J. H. 
Bunting, E. H. F. Reeves, H. C. Siddeley, W. J. Moggridge, J. A. Hirst, A. 
Eckstein, and S. Whipp. The said first directors are the respective nominees 
of the firms above named, and each may retain office-during the pleasure of 
the firm nominating him. No qualification required. Registered office: 28 


OFFICIAL. RETURNS ELECTRICAL 
COMPANIES. 
W. A. Creedon and Co., £2d.-—Debenture, dated December 


2nd, 1915, to Secure £200, charged on the company’s undertaking and pro- 
perty, present and future, including uncalled. capital. Holder ;-1..Staal; 13, 
Brownlow Street, High Holborn, W.C;. ~ 


Ardee Electric Co.. Ltd.—Particulars of £2,000 debentures, 


‘,¢reated July 28th, 1915, filed pursuant to Section 93 (3) of the Companies 


(Consolidation) Act, 1908, and’ to Order of Court, dated December 13th, 1915, 
the whole amount being now issued: Property charged: The company’s under- 
taking and property, present and future, including uncalled capital. No 
trustees. 

Telephone Co, of Egypt, Ltd.—A memorandum of satis- 
faction to the -extent of £290 on December 15th, 1915, of debenture stock 
covered by trust deed dated July 27th, 1904, and three supplemental deeds. of 
acknowledgment dated. February 21st, 1906, March 4th, 1908, and October 
27th, 1909, securing £200,000, has. been filed. . 


Oriental Telephone and Electric Co., Ltd.i—A memoran- 
dum’ of satisfaction to the extent_of £830 on December 15th, 1915, of deben- 
ture stock covered by trust deed dated June 28th, 1905, and supplemental deed 
of acknowledgment dated June 12th, 1907, securing £200,000, has been filed. 


Albert A. Ball and Co., Ltd.—Debenture, dated December 
16th, 1915, to secure £1,000, charged on the company’s undertaking and 
property,*present and future, including uncalled” capital (if any). Holder 
A, Ball, 92, Hornsey Lane, N,’ 
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CITY NOTES. 


Melbourne Electric Supply Co., Ltd. 


Mr. J. B. BrairHwalte presided over the annual meeting, held 
at-Finsbury Pavement House, E.C., on December 22nd. He 
said the only item on the debit side of the balance sheet’ which 
showed any change was the increase in the amount of con- 
solidated ordinary stock from £300,000 ta £375,000. The de- 
benture issues were the same except that, of course, they had 
redeemed a further amount under the sinking fund. The divi- 
dend equalisation account of £10,000, established last year, 
remained intact. The balance carried to the profit and loss 
account was £64,777, which was much larger than last year. 
To deal first with the figures of the Melbourne undertaking, 
the income from private lighting was £94,791, against £81,778; 
from power, heating, etc., £44,393, against £37,466; from public 
lighting, £8,311, against £7,017; and from the supply to the 
municipal tramways, £21,443, against £16,836. The next item, 
that of bulk supply, £2,529, was exceedingly gratifying. Last 
year he told them they had commenced a bulk supply to one 
of the outlying municipalities of Melbourne, from which, at 
that time, they got the insignificant revenue of £321, but he 
pointed out the importance of that fact. Now they were supply- 
ing five of these outlying municipalities, so that it looked as 
if they had permanently put a stop to the idea of everyone 
putting down a little power-house of his own. Of course, 
the company supplied these municipalities on extremely rea- 
sonable terms—cheaper than they would be able to get a 
supply from a power-house of their own—but it consolidated 
their position and gave them an additional load. This year 
they had received eight times as much from that source as 
last year, and it was an item which was going to increase 
largely in the future. Meter rents, £8,084, showed an in- 
crease due to the increase in the number of customers, and the 
total revenue of the undertaking was £179,752, against 
£149,959, or an increase of about £30,000, which, in view of 
the war, the reduction made in price to consumers, and the 
drought from which the colony had only recently recovered, 
must be considered very satisfactory. On the other side, the 
generation of electricity had gone up from £27,125 to £35,072, 
the distribution of electricity from £1,695 to £1,794, repairs 
and renewals from £9,913 to £11,142, carbons, lamp renewals, 
etc.. from £4,773 to £5,273, and general charges from £13,929 


to £19,013. In connection with the latter item, he might say _ 


that 89 of their employés, or 17 per cent. of the total, had en- 
listed, and the company was paying the difference between 
the army pay and the wages they had been receiving to their 
dependents. Strictly speaking, he supposed this, and the sub- 
scriptions they had made to various funds, were a little outside 
the province of the company, but they were all members of 
the British Empire, and in this great war for the peace of 
Europe, he was sure the board would have the support of the 
shareholders in what they had done. As the result of the work- 
ing of the Melbourne undertaking, they had carried £107,514 
to profit and loss, as against £93,202. Geelong was a much 
smaller concern, and the revenue was slightly down, being 
£28,917 against £29,161. Geelong had felt the effect of the 
drought more than Melbourne, and, being a shipping port, 
had been affected by the war owing to the commandeering of 
ships and so on. The hay compressing industry had been 
interfered with, and as the compressors were worked by elec- 
tric power the company had suffered. The balance carried to 
profit and loss was £10,161 against £11,137, which, under the 
circumstances, he thought was a good result. Coming back 
to Melbourne, he might say they had got the current: avail- 
able now in 537 miles of mains, and the expenditure which 
had been made in past years in the carrying of mains to the 
outlying districts was beginning to produce a harvest. Mr. 
F. W. Clements, their local managing director and chief engi- 
neer, had sent a report which showed the wisdom of the 
expenditure they had made in past years. He said they would 
never be able to say they had no distribution work to carry 
on, but that in the future it would be of much smaller dimen- 
sions than in the past. Out of 445 houses connected in one 
month, only 16 per cent. required pole extensions, and the 
company were about to reap the benefit of the capital expen- 


diture of the past. There was the further satisfactory feature . 


that they were not wholly dependent on new houses for their 
progress, as many of the applications were from old houses 
which were throwing out gas. Mr. Clements also said that 
they were justified: in saying that money expended ten or 
* fifteen years ago on overhead distributing mains was rapidly 
being rendered more profitable, and the increased profit was 
certain to be at a. greater rate than the increase in capital 
expenditure. Another interesting feature was the success 
which -had been achieved by the staff in the introduction of 
electricity for general domestic purposes. For instance, in 
the little matter of electric irons, they had over 5,000 installed 
in Melbourne, representing about 3,000 Kw. of connections. 
They had also gota good load of radiators and other kinds 
of domestic appliances. With regard to Melbourne, there was 
_a great deal on which they could congratulate - themselves. 
As he had said, they were supplying five outlying authorities, 
and one was 18 miles from the power house. The traction 
supply was also increasing by the extension of the municipal 
tramways. In spite of the war and the drought, they had had 


over 4,000 additional consumers connected up, which was- 


twice as many as any London company he knew of. The 
policy they had adopted of scrapping old plant and putting 
in the most efficient and latest type of machinery which could 
be obtained was steadily bearing fruit. Their proportion of 
profit was steadily increasing, and alongside of this they 
always had been and were considering the interests of the con- 
sumers, and they had reduced their retes for lighting and 
made further reductions in the power and heating rates, with 
the result that power could now be obtained by large con- 
sumers as low as .65d. per unit. So although their company 
Was now in a very prosperous condition, its prosperity was 
not due to any mulcting of the consumers, but, on the con- 
trary, they had always considered their interests and reduced 
rates wherever practicable. The true policy was to put in the 
most efficient plant possible, and make the whole system as 
efficient as they possibly could, and that enabled them to 
supply at a price which made it attractive. They were supply- 
ing a considerable amount of power to works making ammuni- 
tion, and it was largely on that account that they obtained the 
Treasury consent to the issue of new capital in Australia. 
The Treasury Would not give their sanction to the issue of 
the English portion at present, and as the issue of new 
capital at par represented a distinct bonus to their share- 
holders, they felt that the only course they could adopt 
towards their English shareholders was to give them certifi- 
cates of rights which would entitle them to their portion of 
the shares at par as soon as the Treasury would permit the 
issue. The certificates were negotiable in the market, and 
they could: sell-their shares ex these rights. The result of 
the year’s working was that, after paying the usual 10 per 
cent. and writing off the sum necessary to keep their station 
in an efficient state, and providing for sinking fund, etc., they 
proposed to carry forward over £40,000, as against £7,00) 
brought in. Shareholders might think that was a large 
amount to lay by, and undoubtedly it was; but, in all the 
circumstances, the board thought it the proper thing to do. 
They did not know what was before them. They did not 
know when the war was going to end, and they thought it 
wise to maintain their 10 per cent. dividend and keep their 
reserves absolutely liquid. He would, however, point out to 
the shareholders the security this gave them as to their divi- 
dend, for the £40,777 carried forward represented the full 
19 per cent. dividend for the current year, which put them in 
a very strong position. In conclusion, the chairman dealt 
with the zeal and loyalty displayed by the staff in Australia, 
to whom, he said, the success of the company was very 
largely due. 

Mr. Davip' FINLAYSON seconded the motion. 

Mr. H. R. Hawes pointed out that the auditors reported 
that nothing had been put to depreciation. 

The CHAIRMAN explained that this was one of the little fads 
auditors had. They did not regard anything as depreciation 
unless it was called so in the balance sheet. They had written 
off £16,740-and had a general reserve of £70,000, and hai 
earried forward £40,000; but auditors did not look on this 
as depreciation. 

The motion was carried. 

- A vote of thanks was given to the local board in Melbourne. 


British Columbia Electric Railway Co., Ltd. 


Tue directors report that, owing to adverse circumstances, the 
result of the operations during the year ended June 30th, 1915, 
is exceedingly unsatisfactory. The period in question has been 
one of continuous difficulty and anxiety to the directors and 
the management in British Columbia. The following charges 
have been made against the revenue account for the year :— 
Provision for renewals maintenance £167,888, addition to capi- 
tal amortisation fund £2,554, provision for income-tax £10,000 
= £180,442. The net revenue, after making these deductions, 
amounts to £180,661, nlus £6,884 brought forward and £60,000 
transferred from reserve fund, making £247,546. Deducting 
interest on debentures and debenture stock to June 30th, 1915, 
£182,879, and dividends already paid on 5 percent. cum. perp. 
pref. stock for the year, £72,000, and on preferred ordinary stock 
or the’ year at 2} per cent. per annum, £36,000, there is a 
balance of £6,667 to carry forward. In order to make the above 
dividend payments it has been necessary to transfer £60,000 


from the reserve fund. 


Owing to the war, and especially to the resultant paralysis of the shipping 
trade, commercial depression of the most acute severity has prevailed through- 


out British Columbia, which has brought about an almost complete cessation ' 


of expenditure by the Government, municipalities, railways, and other large 
undertakings. This depression has been responsible for a decrease in popul::- 
tion, estimated at about 30 per cent., in the districts served by the company. 
The spending power of the remaining population has been reduced, and a 
general tendency to economise has resulted. 

As one result of the depression, a very serious difficulty arose at the 
beginning of 1915, when the company had fo meet an extraordinary form of 
competition from privately owned motor. cars which started plying for hir: 
at ordinary tram fares in opposition to the company’s cars. The directo's 
have already issued circulars to the stockholders drawing their attention ‘ce 
the fact that these motor cars, which are called ‘ Jitneys,’’ are allowed by 
the authorities: to compete with the company on a very unfair basis. 

To meet this jitney competition the company, some months ago, reduce’! 
some of its fares as an experiment. The results of this experiment have been 
disappointing, and other measures are being adopted to cope with the situa- 
tion. It has been proved that cities of the size of those served by the com- 
pany cannot support a thoroughly efficient and convenient electric railway 
service and also an unrestricted service of jitneys. At the present time the 
tramway service is run to a regular schedule. It serves all districts, including 
outlying ones, at all hours, regardless of whether such service is profitabic 
or not. The inhabitants will, therefore, have to choose whether they will 
retain the present tramway service, or whether they prefer the unregulated 
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service of jitneys, coupled with a very much curtailed service by the tram- 
ways, which would necessarily be restricted to the actual requirements of 
present business and would also be restricted to routes and districts which 
were profitable to operate. 


‘the depression and jitney competition combined have ren- 
dered i¢ nmpossible for the company, notwithstanding the most 
rvigid economy, to operate the,street railway system at a profit. 
in order to meet the new conditions, the most determined 
efforts have been made by the board and management to curtail 
expenditure in every direction. ‘Lhe general manager has re- 
duced and carefully reorganised the stati in British Columbia. 
Operating and all other expenses of the company have been 
drastically reduced, but the full effect of these economies is 
not apparent from the accounts now submitted. On June 
40th, 1915, the wages agreement between the company and its 
cmployés terminated, and the Board of Arbitration made an 
award, reducing the rates of wages paid to the employés by 
ubout 84 per cent., which will represent a saving of about 
£22,000 per annum. ‘lhe general manager estimates that the 
various economies put into force during the current year, to- 
vether with the reduction in wages, will amount to a reduction 
10 expenditure, as compared with the year ended June wth, 
114, of very nearly £200,000, and he states that this will be 
accomplished without in any way affecting the efficiency or 
veneral upkeep of the plant or the public safety. Unfortu- 
nately against this economy there is a decrease in gross earn- 
ings durmg the first four months of the current year of 
424,147. Yor the purpose of comparison, it must be borne 
in mind that during the corresponding four months of last year 
tlle Jitneys had not commenced to compete and the full etfect 
of the war had not been felt. In reviewing the work which 
has been accomplished during the year, the general manager 
reports that the company’s plant has never been in a higher 
state of efficiency, and the company is in an excellent position 
to profit by an improvement in business conditions when the 
war is over. £167,888 has been set aside out of earnings for 
xenewals maintenance. This charge is calculated upon a fixed 
hasis settled some years ago, to which the board have deter- 
inined to adhere, ‘The charge is a heavy one to provide in 
times like the present, but provisions of this character make 
for a sound financial status. The expenditure on capital 
account during the past year by the company and its sub- 
sidiaries has been 875,558 dols., which compares with 4,110,327 
dols. for the previous year. Practically the whole of this ex- 
penditure relates to works authorised and entered into some 
time prior to June 30th, 1914. In considering capital expendi- 


ture, 1t is necessary to remember that the population of newly- 


developed countries fluctuates to a considerable extent, and 
that such countries are susceptible to the extremes of prosperity 
and depression. It is, therefore, impossible for a public utility 
company always to provide the plant and equipment that is 
precisely adequate to the reqyirements of the moment. The 
company will probably have for some time a general equipment 
considerably in excess of immediate needs, and it may have to 
face a delay of some years in the development which would. 
but for the war, have taken place in the province. At the 
same time, the company is now undoubtedly in a very strong 
position to take advantage of the revival in business when it 
extends from the eastern part of Canada to the western coast. 
Without in any way minimising the difficulties which will 
have to be met in the next few years, the directors feel that 
they can congratulate themselves and the stockholders upon 
the strong financial position in which the company stands. 
As will be seen from thé accounts. the company had on June 
wth the following liquid assets, viz. :—Marketable securities 
(at cost) £105,000, short loans and cash in hand £418,876= 
£525,876. Since that date the liquid resources of the company 
have increased. Although there is no immediate prospect of 
sufficient profits being earned to pay the dividend on the 5 per 
cent. cumulative perpetual preference stock, the directors are 
of opinion that the company’s financial position justifies the 
payment of the dividend for the current year out of the reserve 
fund, and a resolution will be submitted to the stockholders 
to approve of this course being adopted.’ The directors are 
unable to hold out any hope that they will be able to recom- 
mend the payment of any dividend on the preferred ordinary 
or deferred ordinary stocks for the current year. When the 
last \Var Loan was issued the directors, in view of the large 
liquid resources, subscribed for £100,000 thereof, which has 
een paid up in full, and is now held by the company as part 
of its liquid assets. In considering the situation the directora 
realise the severe disappointment of the stockholders at the 
present results and the hardship imposed on many of them, 
but they wish to warn ‘them: against undue pessimism. The 
directors remind the stockholders that a young country in the 
geographical situation of British Columbia feels the effect of 
the war far more acutely than an old country like England, 
and, on the other hand, British Columbia, with its magnificent 


and scarcely developed natural resources, should recover far - 


more rapidly than older countries. In his last report, the 

general manager says:—‘‘ All we ask is reasonable time in 

which to readjust the business to changed conditions, requiring 

Patience on the part of the proprietors.” 
Income after - 
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2 
The annual meeting was held yesterday in London. 


Allgemeine Elektrizitats Gesellschaft. 


THE annual meeting of the A.E.G. was held recently in 
Berlin, under the presidency of Dr. Walter Rathenau, who 
stated that the shareholders would understand that under 
present conditions the directors had imposed limitations on 
the length and contents of the report, as the company was 
one which was most attentively followed both at home and 
abroad, and the desire that they should offer no occasion for 
discussion which was not in the company’s interests was 
comprehensible. A similar observation also applied to the 
account of investments, which was not particularised for the 
past year because it contained many securities of companies 
which were in operation in other countries. The question had 
been raised in the newspapers as to whether the profits 
realised in 1914-15 had arisen solely from manufacturing, or 
whether they also comprised profits on financial operations. 
The directors had refrained on this occasion from emphasising 
that the profits did not include those of a financial character, 
quite apart from the circumstance that those of the latter class 
were scarcely possible in the past year. Beyond this, the 
speaker added that the so-called war profits only amounted 
to a very insignificant sum, although the company had placed 
its plant to a large extent at disposal for the defence of the 
country; but this had not been done for the purpose of 
obtaining large profits. The increase in the dividend by 
1 per cent. to 11 per cent. was supported by the confidence 
in the political situation, the progressive feats of.arms of 
the allied armies, and the honourable conclusion for Germany 
of peace in the near future. 

The Chairman proceeded to refer to the relations between 
the A.E.G. and the Berlin Electricity Works Co. during the 
past thirty years, and stated that as a result of the discus- 
sion at the recent meeting of the latter, and after further 
consideration, it had been decided to abstain from prolonging - 
the agreement. The interests of the manufacturing firm 
would be sufficiently preserved by two of the oldest directors 
assuming seats on the board of management of the B.E.W. 
During the first three months of the new financial year the 
value of the turnover amounted to £4,500,000, as compared 
with £4,350,000 in the corresponding period of 1914, whilst 
the value of the orders on hand reached £16,700,000, as con- 
trasted with £16,150,000 a year ago. The credit at the bankers 
had experienced a moderate advance since the conclusion of 
the financial year. 

The question of monopoly contracts also occupied attention. 
The Chairman stated that the company had been the first 
to break with the system of such contracts, which concerned 
those which were concluded with municipal and other local 
authorities for the sole right of delivering installation 
materials. The company had recognised at an early date 
that that principle was not only incorrect, but also that it 
was undesirable. If subsidiary companies of the A.E.G., of 
the third or fourth rank, had here and there entered inta 
negotiations aiming at a monopoly in the supply of materfils, 
that did not represent the wish of the parent company. In 
the case of the Berlin Electricity Works, a so-called monopoly © 
agreement had not existed; it was, rather, more properly 
designated as most favoured treatment. As long as the 
B.E.W. continued to supply Berlin the agreement was of 
importance to the A.K.G., but as the former company had 
ceased to be the supply authority, the most favoured treat- 
ment agreement was no longer of value to the latter. The 
shareholders, therefore, need not deceive themselves because 
the A.E.G. no longer had to expect large orders from the 
B.E.W. That was not any great misfortune for the company, 
as the orders received from the supply company had only repre- 
sented 1.4 per cent. of the total orders booked. 


India-Rubber, Gutta-Percha and Telegraph Works | 
Co., Ltd. 


THE annual meeting was held on December 22nd at the 
offices, 106, Cannon Street, E.C., Major LeonakRp Darwin 
in the chair. The CuHatrMaN, after referring to the absence 
of Col. W. Jarvis, a director, who was away on military 
duties, said that at the meeting a year ago they had a very 
unsatisfactory report to make, but, in spite-of the loss sus- 
tained, he ventured to express a hope that their main troubles 
were things of the past. This hope, he was glad to say, had 
been justified: by the year’s working. Owing to war condi- 
tions, both their factories at Silvertown and at Persan had 
been occupied with Government work, whilst they had been 
able to execute a portion of their ordinary work without 
interfering with the Government demands, which, of course, 
had had first call on their resources. This fact had on the 
whole increased their yearly turnover to a considerable extent, 
and although the Government orders did not in themselves 
carry as large a profit as their ordinary business, yet the 
increased turnover had automatically decreased the percent- 
age of.standing charges, and thereby increased their profit. 
During the year they had had to meet-many difficulties in the 
ever-changing costs of labour, material, transit and fuel, and 
he was glad to think that their anticipation and action in 
the past with those unknown factors before them had been 
justified by the final results of the year’s trading. With refer- 
ence to the foreign branches, they had nearly all shown a 
distinct improverrent cn the past year’s records. This im- 


he 
ng | 
Id 
ey 
n- 
nd | 
th | 
ny 
‘as 
n- 
ec 
he 
as 
: 
ly- | 
ni- | 
he | 
ia. | 
of 
EW 
re- 
of 
the | 
nd | 
of | 
per 
ion 
| 
rge J 
the 
do. 
not 
; it 
eir 
to | 
ivi- 
full | 
in % 
lia, 
ery 
tec 
the 
915, | 
een 
and 
apl- 
),000 
ons, | 
), 0010 
ting | 
915, | 
erp. 
tock | 
is a | 
bove 
1,000 
pping | 
ough- 
sation | | 
large 
pan’ 
ind a 
t the | 
rm of 
ecto! s 
ion to 
ed by 
duced 
2 been 
situa- 
com- 
rilway | 
1e the 
luding 
fitable 


854 THE ELECTRICAL REVIEW. [Vol. "7 No, 1,988, DECEMBER 31, 1915, 


provement had been partly due to more economical methods 
being adopted, and also, to some extent, to an increase in 
the volume of the business due indirectly to the effects. of 
the war. Their factory at Persan had done very well this 
year, having transformed what had been a loss for some years 
into a profit. This change had been due to a great extent to 
an improvement in the methods of buying, manufacturing, 
and selling the goods, and a more accurate knowledge of the 
costs of production. Their ship Dacia had been employed on 
important work which, he was glad to tell them, she had 
succeeded in completing in a most satisfactory manner. With 
reference to the future, he would not venture to prophesy, as 
it was extremely difficult, if not impossible, for anyone to 
accurately foretell the effects of this war on trade in general 
and their own in particular. As long as the war continued 
they hoped they would be able to fill their works and keep 
all the available labour employed, especially on Government 
requirements; but when the war finished. and there was a 
falling off in the demand for war supplies, it would be neces- 
sary to some extent to rebuild that portion of the business 
which they had been unable to maintain owing to the war 
conditions. In addition to the above-mentioned method of 
dealing with such part of their ordinary business” as had 


suffered from the war, it had been the aim of the directors, 


amongst other things, to be prepared to produce in their 
factories such work as had hitherto been produced in Ger- 
many and supplied to England and France, -in order that 
when the munitions of war were no longer required they 
would be in a position to compete with the German suppliers 
in those markets. They anticipated that there would be diffi- 
culty in doing this, but, on the whole, they hoped to be able 
to maintain a satisfactory condition of profit. In the early 
part of the coming year they would have to deal with the 
question of the redemption or renewal of the debenture bonds, 
which at this most unfavourable time would doubtless mean 
an increased rate of interest in the future. The subject was 
receiving their closest attention, as it was,one which required 
careful handling in the interest of all concerned. There were 
many problems of the future which had to be studied and 
decided upon when the war was finished, but their difficulties 
in this respect were the same as those of their competitors. 
They therefore looked forward to the future with the belief 
that their organisation and methods would enable them to 
successfully deal with those unknown conditions, and he 
thought the company would maintain its old record in the 
possibly altered circumstances arising out of the war. 
Mr. C. B. Gray seconded the motion. 

- In reply to questions, the CHAIRMAN said it was true that 
they had to go to the bank to-help them pay the last interim 
dividend. Since then their affairs had prospered, With the 
result that the cash in their possession was considerably 
larger, and they had. been able to pay: off» the bank loan. 
With reference to their telegraph ships. paying, of course 
these had been some years when probably they had not made 
a profit, but on the whole he should say they had paid. 
They believed there would always be a future for cable 
work, and they looked forward fairly confidently to be able 
to do good work in that direction. At present they only had 
two ships, as compared with three a year or so ago, and it 
was just possible they might only keep one. They did believe, 
however, that there was a future for cable work before them, 
and, as he had told them, one of their ships had just been 
doing an important piece of work in connection with the war, 
which would give them a certain amount of profit and ‘a 
very considerable amount of credit. : 


Mr. Gray also replied to some questions with reference to 


the: number of the company’s employés who had enlisted- 
Speaking from memory, he said the number was somewhere 


_ in the neighbourhood of 450. They were allowing all such 


half-pay, a course of action which he was sure would meet 
with the approval of the shareholders. The number of women 
employed in the factories was between 450 and 500. He 
found they were doing their work fairly satisfactorily, but, of 
course, the labour question was a troublesome one throughout 
the whole country. 

The report was adopted. 


The Siemens & Schuckert Group of Companies. 
_ ‘THE NUREMBERG CONCERN. 


The accounts of the Elektrizitats A.G. vorm. Schuckert and 
Co., of Nuremberg, shows gross profits of £436,000 for the 
year ended with July 3lst, 1915, as compared with £412,000 
in the previous twelve months. After. defraying general ex- 
penses, interest charges, taxes, etc., amounting to £182,000, 
as against £166,000, and placing £5,000 to the coupon tax 
and reserve funds, as in 1918-14, the net profits and balance 
brought forward are returned at £315,000, as contrasted with 

304,000. It is proposed to pay a dividend of 64 per cent. on 
the ordinary share capital of £3,500,000, this being the same 
rate as in 1913-14, and to carry to the new year the balance 
of £76,000, as compared with £66,000 in the preceding year. 

THe ScHUCKERT Co. 
The report of the Rheinische Schuckert Ges, fiir Elek- 
trische Industrie, of Mannheim, which deals with the year 


ended with July 3ist, 1915, states that constructional and 
installation work had to be restricted immediately on the 


outbreak of the war owing to the calling-up of employés and 
the scarcity of various materials. As the conditions did not 
improve in the further course of the year, the company was 
compelled to close most of the constructional department ani 
to postpone the execution of the extensive works on order. 
The nature of the undertaking precluded the company fro: 
participating in Army contracts. Considerable difficulties also 
existed in connection with the company’s supply works ani! 
associated undertakings. The scarcity of petroleum certainly 
caused an exceptional number of applications for house con- 
nections to be made by small consumers, but these could not 
be fully complied with for the reasons given. It was, ther- 
fore, not possible in all cases to equalise the decline in the 
delivery. of power which was due to the war by an in- 
creased consumption for lighting purposes. | Under these 
circumstances, the working results for “a year would he 
regarded as comparatively satisfactory. The gross profits 
from undertakings, investments, etc,, amounted to £107,00u, 
as contrasted with £140,000. After meeting general expenses, 


interest on loans and mortgages, and setting aside £12,000 fur: 


depreciation and reserve funds, as against £14,000, and 
£13,000 for war allowances, the accounts indicate net profits 
and balance forward of £45,000, as compared with £56,0wi), 


-It is intended to distribute 5 per cent. on ordinary share 


capital of £550,000, being the same rate as in 1913-14. 
SIEMENS AND :HALSKE, 

The directors of Siemens & Halske, A.G., of Berlin,. report- 
ing on the year which closed on July 31st, 1915, observes that 
the statements made in the report for the previous year ou 
the situation of the undertaking had also proved to be correct 
during the past year and down to the present time, and no 
change in the conditions had taken place which could infli- 
ence the confidence which was expressed at that time. The 
displacement in the activity of the individual manufacturing 
departments which was proceeded with a year ago had been 
continued. The war had caused considerable demand for the 
provision of electrical auxiliaries of manifold kinds, either 
directly for the equipment of the Army and Navy, or in- 
directly for delivery to other undertakings which were. work- 
ing on war material. In addition to a substantially greater 
production of the types of manufactures which were already 
furnished for these purposes in times of peace, many new 
problems had to be solved, and by this means and the utilisa- 
tion of still available plant for other war requirements, com- 
pensation had been obtained for the decline in the actual 
peace orders, both from the Government authorities and 
private customers. The working results, consequently, cor- 
responded in general to those of former years, and it was 
possible to revert to the dividend fate of 12 per cent. The 
directors believed that they must make special provision this 


year for impending. problems of war allowances, and the sum. 


of £150,000 had, therefore, been included for this object. The 
number of officials and workmen ealled from the company’s 
works and those of the Siemens-Schuckert Works, was 27,736, 
and the numerous requisitions had rendered it necessary fre- 
quently to resort to fémale labour in the offices and work- 
shops. A very large increase took place in the average 
weekly earnings of the workers as compared with times of 
peace. The accounts show the following figures :— 


1912-13. 1913-14. 1914-15. 
Ordinary share capital ... £3,150,000 £3,150,000 £3,150,000 


Loans 5242, 2,216,000 - 2,194,000 
Balance brought forward ... 63,000 60,000 60,000 
Gross profits 661,000 884,000 


54,000 49,000 55,000 
95,000 94,000 93,000 


General expenses . ... 
Interest on loans ... 


Depreciation 21,000 | 20,000 19,000 
Provision for war grantg 150,000 
Net profits ... 496,000 566,000 
Special reserve fun 100,000 100,000 100,000 
Contingency fund ... 25,000 25,000 25 
Bonuses ... 45,000 45,000 45,000 
Dividend, per cent. 10 12 

Carried forward... 60,01 60,000 62,000 


The balance sheet shows cash in hand and credit at the 
bankers amounting to £713,000, and investments for £225,000; 
the permanent investment-account, including the Siemens- 
Schuckert Works and the Austrian, English, and Russian 
companies, stands at £4,426,000, as against £4,607,0U0) In 
1913-14. The debts due, including profits from the Siemens 
Schuckert Works, represent £2,301,000, as compared with 
£2,156,000, whereas debts owing are £1,425,000, as contrasted 
with £1,228,000 in 1913-14,- The ordinary reserve fund remains 
without change at £675,000, whilst the special reserve fund 
with the present allocation rises-to £650,000. 


Tar Stemens-ScHUCKERT Works. 


The report for 1914-15 of the Siemens-Schuckert Works siates 
that the war materially affected the course of business, 4% 
the company’s markets extended to all the countries inv ived 
in and influenced by the contest, and as a consequenc: the 
distribution of the manufactures-in the markets had become 
changed. The former extensive exports had for the greater 
part ceased, but the Army and the Navy had made large 
claims upon their capacity, and further requirements wele 
called for through the effects of the war. «As a resuit of 
the compensation thereby afforded, the directors were able 
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to resume-the level of profit distribution which was departed 
from & year ago, arid’at the same ‘time, having regard to the 
more favourable use made of the ‘stocks on hand at the out- 
break of the- war,’ to make special appropriation for the 
forthcoming probléms of war-provision, for which it was 
proposed ‘to. allocate the sum of ‘£200,000. It was possible for 
the works duly to meet the multifarious requirements of the 
Army and Navy, and the demand for new electro-technical 
uuXiliaries for the conduct of the war.’ In addition, abundant 
york was provided through the increasing activity of other 
lranches of industry Which served the purposes of the Army 
and Navy, particularly the chemical industry. Prominent in 
the latter direction: was the equipment of the Imperial 
nitrogen works, which required transformer units of 30,000 


KW. with 80,000 volts principal’’pressure, and. weighing 70 


tons, with oil insulation, which were the largest units hitherto 
constructed. -An increase in the company’s liquid funds was 
brought about through the hampered development of large 
new undertakings for the supply of eléctricity, the sale of a 
portion of the stocks, and the more rapid completion than in 
tines of peace of the manufactures needed by the Army. 
Since the balance sheet was prepared, this liquidity had sub- 
stantially increased, although the resumption’ of peace manu- 
factures and & corresponding restoration of stocks would again 
lay claim to the funds now rendered available. The works 
took an active part in the discovery and employment of 
materials in substitution for the raw materials obtained from 
other countries in times of peace, and gratifying progress in 
these directions was achieved; but the development of manu- 
factures for peace purposes naturally had to give precedence 
to war requirements. It was only possible by the engage- 
ment of new’ workers partly to equalise the deficiency caused 
by the call to-the Colours of officials and workmen during the 
whole of the year, and a displacement took place in favour of 
female labour. Subscriptions to the Imperial war loans were 
made in the circles of the company, including their original 
houses, amounting to £250,000 of. the first loan, £375,000 of 
the second, and £675,000 of the third, the last. mentioned 


.coming into the new -financial year. The accounts present 


the undernoted figures for the past three years :— 
1912-13. 191314. 1914-15. 


Capital £4,500,000 £4,500,000  £4,500,000 
Ordinary loans... 3,877,000 3,847,000 
Perpetual loans _... ... 2,500,000 2,500,000 2,500,000 
Balanee forward ...° 15,000 7,000 12,000 
Gross profits 1,167,000 1,399,000 
. General expenses .:. 94,000 ,000 109,000 
Interest charges .... ... 833,000 837,000 336,000 
Depreciation 62,000 73,000 77,000 
Net profits -:.. ... 676,000 557,000 876,000 
Reserve Fund 225,000 125,000 125,000 
Bonuses ,.. 18,000 75,000 75,000 
Provident fund... 25,000 . 25,000 25,000 
War provident fund... 200,000 
Profit distribution  450;000 337,000 50,000. 
Profit distribution, per cent. 10 74 10 
Carried forward  ... .. -12,000 13,000 


The total sams owing to the company, including £2,350,000 
ou-eredit atthe banks, amounted to. £8,615,000, whereas the 
company’s liabilities-reached £3,085,000 at the end of the 


Costa Rica Electric Light and Traction Co., Ltd. 


Mn. W. F. Leese presided, on December 22nd, over the 
annual meeting, held at Dashwood House, E.C. He said that 
tie result of the past year had nét been so good as was that 
for 1914. The actual volume of business had been very nearly 
tlie same, and the profit would have been practically the same 
had the rate of exchange not fallen... The net earnings had 
winounted to £21,662, as against £26,351, a decrease of £4,689. 
‘ihe lighting department had been practically as good as in the 
}revious year, and the cooking and héating department had 
siown up very much better. A great part of the electricity 
supply of Costa Rica in the future would be for those pur- 
poses, as there was no-coal there; and wood was getting more 
aud more scarce.. Electricity. was, fortunately, comparatively 
cheap, and as they obtained it from water power there was 
« constant supply. The tramway undertaking had not done 
well, the reason being the of the country generally. 
People must have light and they must cook, but when it 
cane to a matter of travelling they economised by staying at 
home or walking. As to the future, he was glad to say there 
had been a fairly good coffee crop, which would benefit the 
country if it could be brought to Europe. The number of 
their eustomers for lighting had increased, but the number 
co! lamps. connected showed a small diminution. The number 
o! power customers had also slightly increased, but there, 
“gain, the consumption had decreased a little. As he had 
said, for heating and cooking the demands were increasing 
rapidly. They had 360 such customers at the end of the 
year, as compared with 208 last year, and 60-two years ago— 
“n increase of. 300 per cent. in three years. The receipts also 
showed a satisfactory increase. The car mileage on the tram- 
ways last year was 459,353, as compared with 436,594 in the 


previous ‘twelve months. ‘The number of passengers carried 
was 1,892,000, as against 2,193,000, a decrease of 14 per cent. 
Hg ‘M. Crisp seconded the motion, and the report was 
adopted. 


Burmah Electric Tramways and Lighting Co., Ltd. 
THE annual meeting was held on December 28rd at the 
offices, Queen Victoria Street, E.C., Mr. D. C. Ettis presiding. 
The CHAIRMAN reminded the shareholders that the year under 
review practically coincided with the declaration’ of war, 
whilst it compared with record year the comipany’s 
history. Having regard to those facts, he thought they would 
agree that ‘the result of the trading might be considered 
satisfactory. The effects ofthe war conditions on the traftic 
receipts for the first four months of the year were seen at 
the last meeting. These drawbacks, coupled’ with consider- 
able sickness and a heavy death rate from dysentery, cholera, 
and plague during the cold weather, and’a complete absence 
of country folk during most of the year, caused a setback in 
the traffic which continued until May, when a gradual partial 
recovery took place. The result was a decrease in the receipts 
of £3,127: It. was satisfactory to note the continued growth 
in revenue from lighting and power, the actual increase under 
this head amounting to £863. Whilst the number of new 
consumers was not quite so large ‘as last year, the number 
of new lamps connected was the largest in the history of the 
company. Amongst other business, an agreement was entered 
into with the municipality for street lighting, which was 
commenced in February last with excellent results, the system 
having met with universal approval. The net result was an 
increase of £631 in the sundry receipts and a decrease of 
£2,581 in the total gross receipts. The total expenditure 
showed a décrease of £499, principally due to a reduction in 
cost of maintenance and repairs. The result was a trading 
profit of £6,662, plus £1,180 brought forward, giving a balance 
of £7,842. Out of this £2,000 had been carried to deprecia- 
tion account, making it £18,394, leaving an available’ amount 
of £5,842, out of which it was proposed to pay a dividend on 
the preference shares of 5 per cent., absorbing £5,000, and 
to-carry forward the balance of £842. It had been suggested 
that it would make the position of the arrears on the prefer- 
ence dividend clearer if the last two payments made and the 
one now proposed were allocated to the discharge of the first 
of such arrears, and the directors proposed to adopt this 
course. -In regard to the prospects’ for the current year, the 
traffic receipts for the first quarter showed an increase of 
Rs.3,170.. The manager reported that as the trade of Burmah 
still continued unsatisfactory, owing to the want of shipping 
facilities and capital, and as, in addition, there were the dis- 
turbing factors of the increase in the price of rice, the very 
high death-rate from cholera and the probability of a bad 
plague season, they must not count on any great impyove- 
ment in the traffic returns over last year. On the other hand, 
it was satisfactory to report that the light and power busi- 
ness continued to go ahead. Incidentally, he might mention 
that they were now supplying current to a cinema hall, which 
had been started with great success, and which had brought 
them an order to supply a theatre, with the promise of a 
further hall. ‘They ‘were also commencing a temporary supply 
to the municipality for pumping purposes, and were con- 
sidering a ‘scheme for’hiring out fans. ; 

Major Henry R. KINDERSLEY seconded the motion, which 
was adopted.’ 


Humphrey Pump Co., Ltd.—The report states. that 
the directors regret that the war still continues to seriously 
affect the business of the company. The company’s claims. in 
connection with the large pumping contract at Mex, Egypt, 
have not yet been finally eattled. e principal patents have 
been maintained and defended and additional patents secured.— 
Financier. ‘ 


Chili Telephone Co., Ltd.—The directors announce 
an interim dividend at the rate of 6 per cent. per annum, free 
of income-tax, for the past half-year. 


a 


STOCKS AND. SHARES. 

: Turspay Eventna. 
The Christmas holidays have naturally taken up most of 
the time and preoccupation of the Stock Exchange. Upon 
the resumption of business to-day (Tuesday), there was a good 
tone prevailing in most of the markets; but business was 
scanty, and the Stock Exchange presented a placid appear- 
ance, with the exception of the market for rubber shares, 
where, for an hour or two, considerable animation ruled, and 
prices advanced: substantially during the greater part of the 
day. 
So far as the electric markets are concerned, trade is very 
quiet. Price alterations this week are few and far between ; 
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and, in the circumstances, we make no apology for present- 
ing our usual lists of stocks and shares showing the changes 
on the year. We have cut the lists shorter than usual, be- 
cause, after all, the interest attaching to observation of the 
prices is tinged with melancholy, and it is not kind to remind 
proprietors of the depreciation which their investments have 
undergone by reason of the war. So we take but a few selec- 
tions from each division. 

The Stock Exchange re-opened on January 4th, after hav- 
ing been closed for five full months. Business on the first 
day of re-opening collected rather under 1,000 bargains, 
whereas at the present time the average is roughly 2,100 per 
diem, while in the spring-time the number ran up to nearly 
4,000. If there is one feature of the financial year which 
stands out particularly, it is, of course, that of Government 
borrowing; while another, not less remarkable, is that fre- 
quently dwelt upon here—namely, that all the demand for 
capital should have had so comparatively mild an effect upon 

rices. 

Coming to our figures, we will take the electricity supply 
companies first. The final dividends for last year were all 
good, but in the interim distributions in respect of the current 
twelvemonth there were hints of probable reductions in res- 
pect of 1915. The market is stagnant and subdued :— 


July 30, Dec. 31, 


Share. 1914. 1914. Now. Fall. 
Charing Crose ... ...—... 53 5 3} 14 
City of London... ... ' 16 154 12} 34 
Metropolitan... ... ... 38 3h 23 
St, James's 3 9 64 23 


The Telegraph market has kept its end up with a good deal 
of strength, and some of the prices show rises since a year ago. 
This came about as the result of steady investment purchasing, 
coupled with the fact that the companies are mostly doing well 
—more particularly in the direction of reducing their expenses. 
This is a short list :— 


July 30, Dec. 31, Rise 

Stock or Share. 1914. 1914. Now. or Fall. 
Anglo-American pref. 103 1002 
Anglo-American def. ... ... 223 214 
Direct United States 63 64... 64 
Globe Telegraph and Trust 114 10§ 103 -i 
Ditto pref. 12% 113 103-13 


The Home Railway Market has suffered a good deal from 
neglect, and from the uncertainty involved in the Govern- 
ment’s having taken over the railway business of the country. 
With no trattics to stimulate interest, and with the interim 
dividends last autumn on a scale that was slightly disappoint- 
ing, there has been little or nothing to infuse revival into 
prices. A few snurts there have been, mostly very short- 
lived; and the depression is reflected in the price lists :— 


July 30, Dec. 31, 
Stock or Share. 1914. 1914. Now. Fall. 
Central London Ord. ... 80 76 724 3h 


Metropolitan ... ... 314 314 243 
Ditto District ... 19 18 153 © 23 
Underground ‘‘A” ... 6/6 6/3 5/6 9d. 


Ditto Ord. ne 2 2 18 3 
Ditto Income ... 83 80  ¥7 3 


Mexican, Brazilian and Canadian securities have undergone 
remarkable developments, and not a few rapid changes during 
the year, the reasons for which are so thoroughly well known 
that it is superfluous to reiterate them. Brazilian Tractions, 
on balance, are 5 points down.on the year, after having been 
higher, as well as lower. Mexicans enjoyed a little favour 
when it seemed likely that President Wilson would recognise 
Carranza; but this was not followed up by definite action, an 
so most of the prices have sagged back, although not quite 
so low as they were before. A few prices are appended, to 
which we add three or four of the home industrial group :— 


July 30, Dec. 31, Rise or 


Stock. 1914. 1914. Now. Fall. 
Anglo-Arg. Trams Ist pref. ... 413-16 4} 4} -3 
Brazil Tractions ... ... ... 658 564 514 -5 
Mexican Light amd Power ... 414 3824 30 
Rio Tram. Ist mort. ... ...%... 97 95 913 3} 


Babcock & Wilcox 23 23 23 

Brit. Westinghouse pref. ...-111-16 115-16 115-16 — 

Castner Kellner 03 23 3 +3 

In the —_~ of business, the market in manufacturing shares 
has ‘‘enjoye ’ spasmodic activity—British Aluminium, for in- 
‘stance, and British Westinghouse preference, having been very 
prominent at various times. The rubber market is the best 


off in the Stock Exchange, both as regards orders and firmness » 


of prices, which have been sustained by the strength of raw 
material and the promising outlook for the continuance of this 
condition; indeed, many people look for better prices still. 
And we may be permitted to express the devout hope that 
other markets will fulfil the same expectation in the period 
about to dawn, which determination, resolution and- faith 
py already marked out as certain to prove a Happier New 


SHARE LIST OF ELECTRICAL COMPANIES 


Price 
Dividend, Dec. 28, Riseorfall Yield 
1914, 1916, this week, p.c, 


Brompton Ordinary oe oe ee ik 2&6 18 
do. percent. Pref, .. q 

Oharing Cross Ordinary 1 
do, do. iO. 4 Pref, ee 
do. do, City Pref, oo oe 1 

oe ee oe ee ° ee 43 1 

do. 43 Deb. .. ee ee ee 87 

City of London .. oe oe ee 124 
do, do. 6 cent. Pref, ee ll 
do. do. 6 Deb... 100 
do. do. 44 Deb. 85 

County of London 10 


do, do. 6 percent, Pref... 
do. do, IstDeb. .. 
do. do, @dDeb, .. oe 
Kensington Ordinary .. oe oe 
London Electric .. oe ee oe 
do. do. 6 percent, Pref. .. 
do. do, 4Deb... ee ee 
Metropolitan .. se we 
do. r cent, Pref, oe 
do, eb, oe oe 
do. Deb. .. eo 
8t. James’ and Pall Mall oe oo 
do. do, do, 17 percent. Pref, 
do. do, do, 8% 
South London... oe 
South Metropolitan Pref, .. 
Westminster ad eo oo 


KH 


TELEGRAPHS AND TELEPHONES, 


Anglo-Am, Tel. Pref, .. cf +} 519 6 
do, Def. oe oe ee 13 22 611 3 
Chile Telephone .. « 8 64 6 80 
Sub. Ord. .. oe Kee 8 ~ 6 60 
io. Pref. .. oe ee ee 10 16 - 618 4 
4 ee oe 4 80 600 
Bastern Tel. Ord... en 128 *6 
do, ‘er, ee ee ee 83 66 bend 5 6 0 
do. 4Deb.. cf of 4@ 81 419 0 
Globe Tel.andT.Ord... 6 1 *6.12 2 
do. ee ee 6 616 8 
Gt. Northern Tel, ee ee ee 2a om 611 4 
do-Huropean .. 18 48 xd 615 4 
New York Tel. 43.. oe ee ee 44 101 491 
Oriental Telephone Ord. ee ee 10 4 - 5 6 8 
do, Pref, ear) 617 2 
Tel. Dgypt Deb. .. 48 80 600 
United KR. PiateTel. .. eo 8 6 - 5 
do. ee oe 6 43 i 
WestIndiaand Pan. .. 1 817 9 
Western Telegraph se ee 1 7 «0 
do, 4 Deb, as. -80 600 
Homes Ratts, 
Central London, Ord, Assented .. 4 72 — 610 6 
Underground Ordinary Nil Nil 
erground Hlectric - 
do. ao, « 5, Nil 
do, do. Income eo 6 7 - *B817 6 
Fonsien Trams, &0, 
Adelaide Sup. 6 per cent, Pref, eo 6 6 _ 600 
nglo-Arg. 8, ee + 
do, 2nd Pref, .. oe 84 717 2 
le De le ee ee 4 5 = 5 6 8 
do, Deb, oc * 43 19 514 0 
“ do, 6 e ee oe 5 81 a= 6 4 0 
Brazil Tractions .. 61 618 0 
Bombay Blectric Pref. .. ee ee 6 10} 617 1 
do. 44 Deb. oo 85 680 
British Columbia Elec, Rly. Pfce. .. 65 60 - 8 6 8 
do. do. Preferred... — 40 Nil 
do. do. Deferred... — 40 Nil 
do. do. Deb. me At 64 —— 6 12 10 
Mexico Trams .. ee oe 42 Nil 
do, 6percent.Bonds .. — 49 ~ Nil 
do, 6 _ cent. Bonds .. — 43 - Nil 
Mexican Light Common ee ee Nil 80 _ Nil 
do, Pre . ee cry ee Nil - 42 - Nil 
do, 1st Bonds ee ee 47 +1 
Manvractunina ComMPanine, 
Babcock & Wilcox eo ce ee =A + 618 0 
British Aluminium Ord, 22/ 490 
do. Pref, ee 18/- - 613 4 
British Insulated Ord. .. .. 16 97 210 
ef. oe ee 6 611 7 
British Westinghouse Pref, .. 88/6 716 0 
do. ib. ee ee ee ee 4 69 -~1 6 14 10 
do. 6 Pp. lien ee ee ee 6 101 es 6 19 0 
Callend: oe oe os ee 15 = q7 2 10 
do. 6 Pref... ee ee ee 6 = 6 7 8 
do. 4 Deb. ee ee ee 44 90 = 6 0 0 
Castner-Keliner ..  .. 20 8 613 4 
& Swan, £8pd... .. Nil 9]- Nil 
do. do, fully paid oe Nil 1 Nil 
do, do, 4 Deb. .. ee ee 4 62 _ 691 
do. do 6 56 60 868 
Electric Construction .. 14)- 6 
do. do. 19/9 7114 
Gen. Pref... cf co 6 : 631 
do, Pref, ee ee ee ee —_ 6 6 0 
do. Deb. te ee ee ee 92 = 4 17 9 
Telegraph Con, .. .2 oe 20 8 10 


* Allowance made for dividends being paid free of income-taz, 


_ Patents and Alien Enemies,—Application has been 
made to the Board of Trade for a licence in respect of Patent 
No. 15,128/11, granted to Siemens & Haleke A.-G., for manganesé 
peroxide anodes, by the Refractory Zinc Ore Treatment Co, 
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CONTROL GEAR FOR ELECTRIC LIFTS. 


By ARTHUR LL. HAWES. 


‘Tae switchgear employed for the control of electrically- 
driven lifts is equally as important as the driving mechan- 


ism, although by some it receives very secondary considera- 


tion, so much so that often very unsatisfactory control gear 
is installed, resulting in endless trouble. 

As the success or otherwise of an electric lift depends to 
a large extent on the control gear, no doubt a brief descrip- 
tion of modern types, together with various methods of 
control, will be of interest. 

A successful controller must operate the lift under all con- 
ditions of loading smoothly and without jerks (especially 
where passengers are carried) ; this will have the two-fold 
effect of reducing shocks to the machinery and discomfort 
to the passengers. The main essentials in the control gear 
are :—(1) Reliability ; (2) Incombustibility ; (3) Acces- 
sibility ; (4) Mechanical strength. 

In most cases the control gear is fixed where it cannot 
easily be seen, and is often only visited when a breakdown 
occurs, hence too much stress cannot be laid on the first- 
mentioned essential. All contacts should have large areas 
(face to face, not of the knife type), with one contact of 
carbon and the other copper, both easily renewable ; this 
combination prevents to a great extent burning of the con- 
tacts, and in a well-designed controller the carbon takes 
practically all the wear and tear due to arcing, ard the 
whole can easily be replaced at a cost of a few shillings. 

All breaks and clearances should have an ample margin, 
and the main current-breaking contacts, if for direct 
current, should be protected by means of a magnetic blow- 
out, as this minimises the formation of an arc and lengthens 
considerably the life of the contacts; all bolts and screws 
should be fitted with spring or locking washers to prevent 
them working loose due to vibration, and if iron or steel is 
used for working parts subjected to the atmosphere, they 
should be nickel or copper-plated to prevent trouble due to 
rust, particularly the plungers of solenoids ; where dash-pots 
are used, these should in all cases be easily and effectively 
adjustable to alter the rate of cutting out the resistance and 
to accommodate the class of oil available. 

The insulation, where possible, should be of mica or 
porcelain ; most other forms rapidly deteriorate, especially in 
a damp or tropical climate. 

The resistances should be amply rated, especially on 
multi-speed controllers, so that they cannot be damaged if 
run for long periods with the resistance in circuit ; the resist- 
ance units should be easily renewable, cast grids or wire 
nets form a very good arrangement, or, better still, large 
porcelain bobbins suitably grooved to hold the wire; this 
type of unit will stand greater overloads than the others 
mentioned owing to the large mass of porcelain, which 
rapidly absorbs and dissipates the heat from the wire. 

The internal connections should as far as possible be made 
of bare copper ; where insulation is required this can consist 
of insulating beads threaded on to the wire, and, finally, 
contacts and all wearing parts should be easily accessible 
without dismantling the controller. 

The starting rheostat should have a large number of 
steps, and the resistance should be graded in geometrical 
progression so that the current peaks will be equal when the 
brush passes from contact to contact ; it should also be of 
such a value as to allow of rapid acceleration of the motor 
with a minimum starting current, the latter being about 
100 per cent. to 170 per cent. of full load running current. 

The above remarks apply equally to the auxiliary 
switches, push buttons, relays and car switches, &c., as 
these are often the most troublesome ; the general practice is 
now to arrange all car switches with a spring return to the 
“off” position when the handle is released, with removable 
handle and renewable contacts; car switches are generally 
& great source of trouble, and too much stress cannot be 
laid on the necessity of making them robust both mechanic- 
ally and electrically. Push buttons have a nasty habit of 
sticking, and to obviate this all contacts should be face to 
face, and all plungers should be of porcelain or ebonite ; fibre 
should not be used, as this-is a constant source of trouble 


landings and cage. 


effect on the motor or controller. 


in damp atmospheres owing to its absorbing moisture, 
swelling and often causing leakage and shocks. 

Where solenoids or magnets are used, it is always advis- 
able to arrange that theze are capable of working across the 
full voltage to obviate the use of cooling coils and their often 
troublesome switches, this being now quite possible by the 
patented systems of machine winding carried out by one or 
two firms. Special attention should be paid to solenoids 
for use on an alternating-current circuit ; these should be of 
the best possible design, otherwise trouble will arise due 
to sticking of the plungers, with consequent over-heating 
and burning cut of the windings. 

In the general construction of lift control gear small neat 
castings or drop forgings are, generally speaking, better than 
stampings, as the latter tend to make a flimsy construction 
unable to stand up to the work required of them. There 
are certain parts which it is necessary to design from a 
mechanical rather than an electrical point of view, parti- 
cularly the reversing switches of rope-operated controllers ; 
the type at present in general use is by no means satis- 
factory. These should be amply strong and provided with 
definite mechanical stops to relieve the switch levers or 
blades of all pressure. 

The systems of control generally used are given below ; 
these by no means cover the whole field, inasmuch as nearly 
every lift maker has some special system of his own, which is 
really a means to a‘tain a common end. 

1. Hand rope. 

2. Car switch. 

3. Semi-automatic push button, 
Stop.” 

4, Fall automatic push-button call from landings and 
direct from the cage. 

5. Fall automatic push-button call and direct from both 


“Up,” “Down,” 


The above are all arranged for one speed, except (2) 
which if used on D.C. ‘circuits, can be arranged for two 
or three speeds with little trouble; this is an advantage 
with high-speed passenger lifts. 7 

To obtain the greatest possible protection against damage 
to the lift, the following interlocks or safety devices should 
be incorporated :— 3G 

1. The up and down direction solenoids should be 
interlocked so that it is impossible to operate both at the 
same time, even if both up and down buttons are’ pressed 
simultaneously. 

2. If the lift stops either by the controller or failure of 
the current, it must not be possible to start it again until 
the armature or rotor resistance, as the case may be, is 
reinserted. 

3. In push-button systems the first operator to have the 
preference, all other points of operation being dead until the - 
journey is completed. 

4, Means to cut off the current when the cage reaches 
the top or bottom floor levels, a mechanical knock cff being 
fitted to the car switch to bring it to the “ off” position, or 
a limit switch in the control circuit operated by a tappet 
on the cage where the push-button system is used. 

5. Means to cut off the main supply of current to the 
motor in the event of over-travel of the cage, this consist- 
ing of a switch in the main circuit operated in a similar 
manner to the above push-button limit switches. 

6. In order to assist in stopping the lift in the shortest 
possible time and accurately at the floor level after switch- 
ing off, the controller may be arranged to connect the 
armature across a resistance, the momentum of the arma- 
ture driving it as a generator and so forming a dynamic 
brake ; this can be arranged so as to have no detrimental 

7. Fall protection to the passengers by fitting all 
entrances to the lift with folding or sliding doors or col- 
lapsible gates, each fitted with an automatic electro- 
mechanical lock, so arranged that the circuit to the con- 
troller is broken except all gates are closed and locked, and 
so as to prevent any gate being opened except the cage 
is opposite to the same. 

With hand-rope control the main reversing switch is 
operated by two ropes, one of which can pass through the 
landings and the other through the cage, thus making the 
lift operative from all points; this system is usually 
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limited to one fixed speed, that is, there is no intermediate 
running speed between start and full speed. 

Car-switch control is similar to the above, except that 
the main reversing switch is operated by two solenoids, the 
final connection being made by means of a two-way switch 
in the cage, this being the only point where the lift can be 
rr this system can be arranged in various ways as 
under : — 

(a) Single speed as described for hand-rope contro]. 

(+) Two or three speeds obtained by connecting a resist- 
ance across the armature to obtain the low speeds ; this is 
very effective, and also has the advantage that it will act as 
a dynamic brake if there is any increase in the speed of the 
motor above the normal. 

The push-button systems are generally arranged for 
single speed, although it is possible to arrange’ them for 
multi-speed, but the control gear becomes so much more 
complicated that no real advantage is gained; the most 
common systems are :— : 

(a) Semi-automatic—the same as the single speed 
car-switch system, except that three push buttons, marked 
“Up,” “Down,” “Stop,” replace the car switch, with a 
similar set on each landing connected in parallel ; on press- 
ing the button the lift continues to run until the stop 
button is depressed ; or this can be arranged in the reverse 
way, so that the lift will continue to run only whilst the 
button is depressed. : 


The above systems of control are obtained with alter- 
nating current, one, two or three-phase, but using one speed 
in all cases. 


THE NEW PLANT OF THE CHINA LIGHT 
AND POWER CO., LTD. 


THE existing power station of the China Light and Power 
Co., Ltd., of Hong-Kong, China, is situated at Kowloon, 
and contains -gas-engine-driven generators operating on 
suction gas. The necessity for increasing the output of the 
station to cope with the growing demand for electricity for 
power and lighting purposes in Hong-Kong led the 
managers of the company, Messrs. Shewan, Tomes & Co., 
to consider the type of prime mover most suitable for 
driving the new generators. After carefully considering the 
relative merits of gas-engine and steam-turbine-driven 
generators, the company, in conjunction with their con- 
sulting engineer, Mr. Conrad Mendham, decided in favour 
of turbo-generators, and contracts were entered into with 
the British Thomson-Houston Co, Ltd., for the supply of 
the generating plant and switchgear, and with Messrs. 
Babcock & Wilcox for the boiler plant. 

This generating plant consists of two high-pressure, 


B.T.H.-CurnTIS TURBINE SET SUPPLIED TO THE CHINA LIGHT AND Power Co., Hona-Kona. 


(6) Full-automatic “Call” system. This is very much 
used,"and consists of a call button on each landing, which when 
depressed operates the controller through a relay; the lift 
then starts and continues to run until it trips a floor-finding 
switch in the particular relay circuit in which the depressed 
button is connected, thus breaking the circuit and stopping 
the lift. The passenger on entering the cage finds a set of 
buttons numbered to correspond with the various floors ; on 
pressing the required button, the lift starts, travels to and 
stops at the desired floor automatically, the operation being 
the same as when calling the lift. 

(¢) A modification of the above system consists of 
replacing the call buttons on the landings, with a set siniilar 
to those in the cage ; this enables the lift to be called from, 
or dispatched to, any flour from any operating point without 
any person actually travelling in the cage. This system is 
both expensive and complicated, and, therefore, seldom used, 
as in most cases systems (a) and (0) are found to provide all 
that is required. 

With all these systems af push-button control it is neces- 
sary to provide an interlock between the cage and landing 
push buttons, to prevent operation of the lift at more than 
one point simultaneously ; this is generally carried out by 
fixing the cage floor on springs, and fitting underneath a 
small switch connected in the landing-buttons’ circuit ; when 
a person enters the cage the floor is depressed, opening the 
switch underneath, and so rendering the landing-buttons 
inoperative. 


three-phase, 60-cycle, B.T.H.-Curtis turbo-alternators, rated 
at 937 K.v.A., 2,200 volts, at 80 per cent. power factor. 
These machines are provided with direct-coupled exciters, 
and designed to run at 3,600 R.P.M. when supplied with 
steam at 180 lb. per sq. in. gauge pressure, superheated 
160° F., and exhausting into a vacuum of 27} to 28 inches. 
The turbines are three-stage machines, and the sets are 
each capable of maintaining an output of 1,170 K.v.A. for 
two hours. The alternators are designed to operate in 
conjunction with a Tirrill regulator which will maintain a 
constant voltage within 1 per cent. of normal, under all 
conditions of load and power factor. 

Air filters are provided, by means of which the cooling 
air drawn through the windings of the alternators for 
ventilating purposes is thoroughly cleansed of dust, thus 
avoiding the necessity of periodically dismantling the 
machines for cleaning purposes. 

To enable the performance of either turbine to be deter- 
mined at any time, a Lea recorder, fitted with an integrating 
attachment, is being supplied. 

A nine-panel white-marble switchboard, fitted with all 
the usual operating gear and instruments, is being installed 
to control the output of the turbo-generators. To facilitate 
the handling of the load, a duplicate set of bus-bars is 
provided, and special barriers are being fitted between the 
panels, enabling the operator to work in complete safety 
behind any panel after having opened the isolating switches. 
A swing panel, mounted at the end of the switchboard, 
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carries the usual synchronising voltmeters and synchronism 
indicator. 

The boiler plant comprises three Babcock & Wilcox 
boilers having integral superheaters and chain-grate stokers, 
each boiler being capable of evaporating 9,000 lb. of water 


‘per hour from hot feed into steam at 190 lb. per sq. in. 


pressure, superheated 200° F. Economisers are employed 
to utilise the heat from the waste gases, and the necessal y 
draught is produced by means of a fan discharging into a 
self-supporting chimney. 

The condensing plant is of the surface type, and arranged 
for installing immediately below the turbines. Each con- 
denser has a cooling surface of 1,650 sq. ft., and is equipped 
with rotary-type motor-driven pumps, the cooling water 
being drawn from the sea through a double set of suction 
mains. The circulating pumps are so arranged that they 
can feed into either condenser, as may best suit the require- 
ments of the moment. 

The inlet ends of the suction mains are provided with 
the necessary flip-valves and strainers, bu’ experience shows 


B.T.H. SwITcHGEAR aT Honc-Kong ELECTRICITY Works, 


that the latter do not prevent the nuclei of small shell-fish, 
shrimps, &¢., from getting into the circulating pipe. Ino 
time these nuclei develop, and the precaution has therefore 
been taken of providing special shrimp-catchers in. the 
generating station. 

__ The largest consumers of power from this station are the 
Hong-Kong and Whampoa Docks, who take a bulk supply 
hich is led to their premises through a three-core under- 
stound cable. This supply is at 2,200 volte, and the out- 
going feeder is controlled by suitable distributing panels 
installed in the main station. The plant installe! in the 
‘iong-Kong and Whampoa Ducks was also supplied by the 
British Thomson-Houston Co., Ltd., and consists of two 
390-KW., .250-volt, 900-R.P.M, six-phase, 60-cycle rotary 
converters, with the necessary step-down transformers and 
control gear. The latter comprises in each case one high- 
‘ens‘on a.c. panel, one low-tension-a.c. panel, and one 
airect-current control panel. The rotary converters are 
equipped with self-synchronising starting motors, ‘reducing 
the Operation of these machines to the simplest possible form. 
: We are indebted to the British Thomson-Houston Co., 
td., for the foregoing particulars and accompanying views. 


THE MAGNETIC TESTING OF. BARS. 


By ALBERT CAMPBELL, B.A., A.M.I.E.E., anp 
D. W. DYE, B.Sc. 


(From THE NATIONAL PuysicaL. LABORATORY.) 


(Abstract of Communication to the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


For the accurate testing of magnetic materials, until recently 
it has been the usual practice to employ a uniformly mag- 
netised. test-piece, the condition of uniformity iggy gene 
by using a closed magnetic circuit of ring form. is ring 
form is somewhat difficult to construct, it necessitates rather 
laborious winding of coils on each specimen, and, unless rings 
of rather large diameter are used, it is not suitable for high 
values of the magnetisation. For this reason all kinds of 
methods have been proposed and used for the testing of 
material in the form of bars, whether straight or curved. The 
main difficulties in all these methods have been (1) to obtain 
uniformity of magnetisation all along the specimen, and (2) 
to determine the true value of the magnetising field H which 
produces this desirable result. As a rule it has been the 
custom to complete the magnetic circuit as well as possible 
by a yoke or yokes, and to deduce the mean value of H from 
the number of applied ampere-turns; the unavoidable mag- 
netic leakage, however, is apt to introduce considerable error 
in the determination of the H. 

These difficulties will be avoided if we can find a method 
for the direct measurement of the H at any portion of the 
bar. The H is equal to the flux density in the air at the 
surface of the portion dealt with, and can be determined by 
means of.a small search coil placed very close to the surface 
of the iron, the axis of the coil being parallel to that surface 
and in the direction of H. 

The coils we have used in the National Physical Laboratory 
are of various designs, according to the form of the specimen 
to be tested, some being differential (circular or rectangular) 
and others single and usually very flat. ; 
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In all cases it is desirable that the whole of the effective 
area of the coil shall be as near to the surface of the iron as 
possible, otherwise the value of H obtained may not be the 
true field acting on the iron. It is important to know the 
rate of variation near the surface, in order to be able to 
estimate with what degree of accuracy the search coil reading 
gives the true value of H at the surface. For this purpose, 
in May; 1913, we eee the expedient of winding a third 
coil. (c) over two (differential) coils (a and b). By oppos- 
ing coils b and ¢ an outer differential coil is formed with an 
annular area farther from the iron surface than that between 
a and b. A comparison of the values of H obtained with the 
inner and outer annular coils gives a measure of the radial 
rate of variation of H. ; 

Dr. E. Gumlich has improved on this arrangement by add- 
ing a fourth coil, so as to obtain a still better idea of the 
variation of H with the distance from the iron surface. — 

When the cross-section of the iron rod is small it is essential 
to wind the differential coils with extremely thin wire, so as 


‘to keep very close to the iron and yet have the product, (No. 


of turns) X (difference area), sufficiently great for good sen- 
sitivity. With enamelled wire of 0.07 mm. diameter (diameter 
of copper, 0.06 mm.), 1,000 turns can be got into a winding 
space of about 6 sq. mm. 
The flat search coils are wound on thin plates of insulating 
material. For the smaller coils thin plates of glass (0.8 mm. 
thick) with ground edges form very convenient cores. The 
turns, which may be in several layers, are held in place by a 
winding of silk thread across them, the whole being made 


"solid by paraffin wax or varnish. Semi-circular coils are 


wound on flat paper cores, well varnished with cellulose 
a— sme bent round into tunnel shape and allowed to 
ry hard. 

For search coils used to measure H, in general it is only 
necessary to know two constants of the coil, namely, its 
resistance and Nes, the product of the number of turns and 
the mean area. For coils by which the total flux (®) is 
measured, we need only know No; if B is to be determined, s 
should also be known. The number of turns is usually 
counted when the coil is being: wound. In differential coils it 
is absolutely essential that the inner and outer coils shall have 
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exactly equal numbers of turns. Sometimes the mean area 


can be deduced with accuracy from the dimensions of the 


coil, but as a rule it is best to determine the Nes by placing 
the coil in a known magnetic field or by determining the 
mutual inductance between the coil and a suitably wound 
solenoid or other standard coil. 

When either B or H is measured by the help of a search coil, 
the simplest procedure is to observe the throw on a calibrated 
ballistic galvanometer when the B (or H) is either reduced to 
zero or reversed. 

In the original form of Ewing and Low’s Isthmus method 
rather elaborate coned pole-pieces are required, with accurate 
mechanism by which the test-bar along with these pole-pieces 
can be quickly turned end for end in a strong magnetic field. 
A much simpler system, shown in fig. 1, was found to be quite 
satisfactory. Instead of the cones, thick soft-iron disks E and 
F form the pole-pieces, and these do not touch the magnet 
poles, but are separated from them by small air-gaps (1 or 2 
mm. distance). The test-piece D is fitted into central holes in 
the flat pole-pieces, which are clamped in an independent 
frame so that they can be removed together from between the 


25,000, 


Electrolutic iron 


20,000 


15,000) 


Magnet steel (chilled): Tungsten 3.3 per cent., carbon 
0.75 per cent. 
Invar: Iron 74 per cent., nickel 36 per cent. 
Nickel, electrolytic: Ni 98.8 per cent., Fe 0.6 per cent., 
0.2 per cent., Mn 0.3 per cent. 
. Nickel steel : Ni 19.9 per cent., C 0.41 per cent., Mn 0.96 
per cent. 


poles. Instead of reversing the direction of the test-piece, the 
magnet is so designed as to allow quick reversal of the mag- 
netic field. It consists (fig. 2) of a well laminated iron core 
of nearly square section (8 cm. X 7 cm.) formed of ring 
stampings of about 22 cm. mean diameter, the polar air-gap 
a b being about 8 cm. across. The winding consists of about 
1,000 turns of copper wire of 2 mm. diameter (No. 14 8.W.G.), 
with a total resistance of about 2.2 ohms. — ; 

The whole construction is extremely simple; the laminated 
magnet had not been specially designed for the purpose. The 
entire absence of fitted or clamped magnetic joints is a dis- 
tinct advantage from the point of view of construction, and 
appears to have no disturbing effect in the tests, although the 
presence of the outer air-gaps lowers somewhat the maximum 
H obtainable in the central gap. 

The specimen tested is in the form either of a rod 7 cm. 
long and 0.5 cm. in diameter, or an equivalent bundle of strips 
or wires. It does not seem essential that the strips should be 
so closely packed as nearly to fill the holes in the pole-pieces, 
for, when the section of the bundle is reduced by 50 per cent. 
by removing some of the strips, the total observed reduction 
in permeability is only of the order of 1 per cent. From 
H = 1,000 up to H = 8,000, rods shorter than 7 cm. gave satis- 
factory results so long as they entered the holes in. the pole- 
pieces to a depth of at least 0.5 cm. : : 

With such a large electro-magnet, when the current is 
suddenly reversed, in the worst case the current reaches 99.3 
per cent. of its full value 0.5 second after the circuit is closed. 
. With a ballistic galvanometer of 8 seconds’ complete period 
the possible errors due to this cause appeared to be practically 
negligible. 

At the middle point of the test-rod is placed a small ebonite 
bobbin with an inner winding of 40 turns for measuring B, 
and three outer coils of 400 turns each, used differentially as 
already described, for determining H. These coils are of 
enamelled copper wire of 0.06 mm. diameter (No. 46 S.W.G.), 
with an axial length of 4 mm., the mean diameters of the 
inner and outer annuluses being 6 mm. and 12 mm. res- 
pectively: From the results of a large number of experiments 
with various. materials it has been proved that the magnetic 
field round the central portion of the rod is wonderfully 
uniform from H = 150 up to H = 3,000. 

With rods.of small section, and more particularly with small 
bundles of strip, the difference between the cross-section of 


.and the yokes a total of 200 turns. 


the iron and the area of the search coil for B is considerable, 
and this necessitates a large correction on the observed value 
of B. If s = area of iron, s, = search coil area not occupied 
by iron, then True b = Observed B — 8 s;/s. The correction 
increases in. proportion to H. To avoid the trouble of applying 
this varying correction to each observation, we have found it 
convenient to eliminate the term Hs,/s by means of a com-° 
pensating device consisting of a small mutual inductometer 
arranged with its primary coil in series with the magnetising 
circuit of the magnet, and its secondary coil connected in 
opposition to the search coil for B, in the ballistic galvanometer 
circuit. 

The apparatus can be used, not only for the determination 
of permeability curves, but also for hysteresis loops, including 
the remanence and coercive field. The’ remanent magnetism 
of the electromagnet, although it makes its appearance, does 
not introduce any errors, since the true values of H are given 
by the search coils. 

The determination of the remanence and coercive field is 
most important for hardened steel used for permanent 


magnets, and here the tests must be made with high values 
Of Hmax. (say 400 to 500). -_In determining the coercive force 
corresponding to a high value of Hmax., the galvanometer 
throw measuring’ the coercive force (Ho) is usually small 
compared with the throw due to Hmax., and it becomes rather 
difficult to read the small throw with sufficient accuracy. In 
order to increase the accuracy, one way is to raise the sensi- 
tivity of the galvanometer and to balance out accurately the 
complete throw from + Hmax. t0 —Hmax by the help of an 
adjustable mutual inductance. connected similarly to that 
described above for the correction of B. 

In fig. 8 are given a number of H-B curves obtained by the 
apparatus already described, the samples being in the form 
of thin rods or bundles of strips. As will be seen, most of the 
materials are of interest from a practical point of view. 

The lowest curve in the diagram is the straight line for. air 
(permeability = 1). All the other curves ultimately tend to 
become parallel to the air line as the magnetisation is in- 
creased, close parallelism indicating that the material has 
reached the condition of magnetic saturation. 

In the apparatus already described the main disadvantage 
is that the rods tested must be of small diameter. For testing 
round rods up to 2.5 cm. in diameter the authors have con- 
structed a special apparatus of a type somewhat similar to 
Gumlich’s most recent design. The general arrangement is 
shown in fig. 4. 

The test rod a, surrounded by a bobbin wound with a 
magnetising coil c, is clamped, by the help of suitably bored 
iron end-pieces EE, between the two circular yokes yY. FF 
are pieces of hard wood to equalise the pressures. (For bars 
of rectangular section the end pieces EE are not bored, but 
merely faced flat.) In order to increase the uniformity of the 
magnetising field near the middle part of the central bobbin, 
there are two additional magnetising coils KK, and the yokes 
also are wound with coils with their turns somewhat crowded 
towards each of the magnetic joints. ‘All of the magnetising 
coils are in series. The central solenoid has 950 turns of No. 
16 S.W.G. wire (1.63 mm, diameter), coils K K 150 turns each, 
A current of 12 amperes 
gives H = about 1,000. 

_ Experiments showed that the additional windings greatly 
improved the radial uniformity of H at the middle of the bar 
for the range H = 50 to 150, but slightly decreased the unifor- 
mity at higher ranges (H = 400). On the whole, the average 
improvement is satisfactory, and appears to exclude errors 
greater than 1 per cent. Without further precautions the 


apparatus should not be used for permeability tests with 
values of H below 30. The 8 and B search coils are on a 
small bobbin P at the middle part of the test bar. For a rod 
of 1.25 cm. diameter each annular H coil has 1,800 turns, the 
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innermost coil being at a mean radial distance of about 2.5 
mm. from the surface of the iron. With bars of rectangular 
section flat search coils are used, which have the advantage of 
getting much closer to the iron surface (mean distance = about 
1.5 mm.); two coils in series may be used, one on each side of 
the bar. The authors have also made satisfactory tests on 
rectangular bars of magnet steel in a short solenoid (22 cm. 
long) heavily wound and without any yoke. Very good unifor- 
mity of H can be ensured by extending the effective length of 
the bar by butting against its ends two soft-iron bars about 
20 cm. in length. 

In all the methods in which the uo search coils are kept in 
a fixed position with regard to the iron, the throws on the 
galvanometer can only determine changes in H and not 
(directly) the absolute values. These values can be deter- 
mined by pulling the search coil (where possible) quickly out 
of the field. In general it is difficult to do this, and, even 
when it is possible, a double throw of the galvanometer may 
occur, which vitiates the accuracy of the test. 

A much better way is to mount a flat search coil so that 
it can be rotated in a plane parallel to the direction of H 
(i.e., usually parallel to the surface of the iron). It can then 
be quickly reversed in position (turning through 180 deg.), 
and, when calibrated in a known magnetic field, will give 
directly the absolute value of H at any moment. The mount- 
ae of a very narrow reversible coil of this kind is shown in 

g. 5. 

The search coil c is mounted in a thin pulley (5 mm, thick) 
which can turn in a cell of ebonite with a thin German-silver 
cheek (ee) forming the second bearing. Two threads from 
the pulley (one of which can be fastened to a spring if 
desired) allow the coil to be reversed from the outside. Adjust- 
able stops, not shown, limit the turning to 180 deg. 

Tests on bars of magnetic steel by this method are in agree- 
ment with the results given by fixed search coils. The method 
is the simplest and most straightforward that we have tried.* 

In practice it is desirable to be able to test curved as well 
as straight bars; for example, the magnets of horse-shoe form 
used in magnetos. If the curvature is not too great, the H 
at any part may be measured by means of seareh coils near 
the surface, as already described. For the horse-shoe magnets, 
flat search coils are tied (inside and outside) at the middle of 
the bend, and over the whole are slipped five or more mag- 
netising coils. 

The essential feature of all the foregoing methods is that 
the value of the magnetising H is not calculated from the 
somewhat indefinite length of the magnetic circuit and the 
ampere-turns, but is directly measured by the help of a 
search coil placed as near as possible to the surface of the iron. 


ELECTRIC LIFTS. 


A paper on this subject, from which we extract the following 
notes, was read by Mr. H. Marryat at a recent meeting of the 
ASSOCIATION OF SUPERVISING ELECTRICIANS. The author points 
out that though goods lifts are frequently regarded as an 
inferior class of contrivance, it is only in service lifts wherein 
no person can possibly travel, that the factor of safety in 
respect of strength of materials and number of safety devices 
can be reduced justifiably below the standard maintained for 
passenger lifts. No form of notice or warning is sufficient to 
prevent a man risking his life if it will save him a little stair 
or ladder work. 

The two main types of lift are sheave-driven and drum- 
driven respectively. In favour of sheave driving, Mr. Marryat 
advances the possibility of using more ropes, and hence 
smaller ag than can be accommodated conveniently on 
drums. The rope of emailer diameter and the larger diameter 
to which it is bent on sheaves, as compared with drums, give 
longer rope life, and the speaker cited ropes still in use on 
sheave lifts after 15 years’ service, whereas drum-driven ropes 
lasted only three years under similar conditions. A most 
important advantage of sheave driving is that in the event of 
over-running, the rope tension is relieved and the sheave 
slips under the ropes without doing much damage. With 
drum drive something must break, since the ropes are driven 
positively; to reduce the risk extra safety devices are needed, 
and these introduce further possibilities of trouble. 

The most favourable arrangement is to place the driving 
gear at the top of the well and use a sheave just spanning 
(diametrically) the distance between car and counterweight 
centres, without the use of leading wheels. To prevent trans- 
mission of noise throughout the building, the bed-plate of 
the gear should be heavy and stiff, and the whole mounted 
on girders isolated by rubber blocks. A double ceiling, with 
asbestos or slag packing, may be used over the well. Archi- 
tects frequently make the erection and maintenance of an 
efficient and:reliable lift most difficult by neglecting to consult 
engineers as to the head room and pit depth required in the 
Well. Lift wells should preferably be enclosed from floor to 
ceiling on each landing. In any case this should be done on 


*Many years ago Ayrton and Mather introduced “trigger” 
coils which turned quickly through 180 deg. for the purpose 
of measuring flux densities in air. 
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the counterweight side. Several decorators have been decapi- 
tated by the counterweight when working over the top of a 
7-ft. enclosure. : 

Manufacturers of lifts generally counterbalance the weight 
of car and attendant, plus 40 per cent. of the maximum load 
to be carried, but by examining the actual conditions of work- 
ing when the lift has been placed in commission, 50 per cent. 
or greater energy economy can frequently be effected by 
altering the counterweight. The energy required to start 
and accelerate exceeds that required to raise a well-balanced 
lift, hence marked economy can be effected by using auto- 
matic lifts or by employing skilled attendants who will bring 
the car to the correct floor level at the first attempt. Mr. 
Marryat finds that modern electric lifts cost for energy about 
one-tenth the water bill of an equivalent hydraulic lift; and 
in Westminster it is found that 50 electric lifts average only 
1,060 units energy consumption (each) per annum. Even a 
completely automatic electric lift costs not more to maintain 
than an hydraulic one, and it saves the attendant’s salary, 
which is about five times the total maintenance cost. Rope 
renewals form the most expensive part of. the upkeep of a 
good lift, and the labour of fitting costs about as much as the 
ropes themselves, hence it is wise to use the best material 
available. Top-gear needs only one-third the length of rope 
that is required if the gear be fixed at the foot of the well. 
The stranding found most satisfactory for all-round lift work 
is 6/19 laid round a hemp core; 6/24 and 6/30 wear through 
more quickly, but the greater flexibility is valuable where 
small sheaves or drums are used. For a set of four ropes a 
breaking strain of six times full load on each rope may be 
allowed; and for two ropes, a similar margin of seven times. 

Compound-wound motors with 10 or 15 per cent. of series turns 
should be used for lift driving, rated for intermittent work. The 
rated motor horse-power should be about 2} times the net 
value given by--(lb. out-of-balance, fully loaded) x (lift ft. 
per min. /33.000). When a worm wheel is used consisting of 
a phosphor-bronze or gunmetal rim on a cast-iron centre, it 
is vital that the two parts be thoroughly secured; if the rim 
comes adrift, or if its teeth wear to stripping point due to 
defective supervision, all safety devices are cut out except the 
dog grips on the car, and these cannot operate since the 
ropes remain taut. 

Safety gear can and should be used to a greater extent on 
electric lifts than on any other type. It must guard against 
disaster due to broken ropes or over-running at either end 
of the well, and it must avert the consequences of human 
carelessness, folly and mischief. : 

About 90 per cent. of lift accidents are due to there bein 
no car gate or inadequate gate locks. A car gate shoul 
always be provided, and in all cases it is desirable, and in 
automatic lifts it is imperative, that electric gate-locks be 
used of such construction that the lift cannot be used till all 
gates are electrically and mechanically locked, and no gate 
can be opened except that opposite the floor at which the lift 
is standing. A really good lock should not allow the door to 
open if it be pulled at the moment when the car is passin 
in its travel up or down the building. Unless gates are self- 
closing, a messenger has constantly to run up and down 
rectifying the omissions of careless passengers; the economy 
of an automatic lift is then mostly sacrificed. Gates which 
will close certainly and without banging can best be built on 
the Continental hinged door principle. Two 15-in. centre- 
closing panels can be opened inwards with little inconveni- 
ence in even a crowded car. 

The points requiring special attention in lift inspection are : 
(1) Adequate lighting by day and night; (2) locking of all 
gates imperative before the lift can be started; (3) security 
of locks at all times and under all conditions during working; 
(4) sufficiency of brake power and effective action of limit 
switches which should not, however, be reached under ordi- 
nary working conditions; (5) adequacy of enclosure. It is 
highly desirable that all safety devices be tested periodically; 
they should not be left idle or ill-tended from the time they 
are installed to the moment they are supposed to act. The 
duties of maintenance contractors include testing all safety 
devices and watching wear in all parts. 

After the war we may expect a period of great constructive 
advancement marked, in the lift world, by the perfecting of con- 
troller design, simplification of the automatic lift, and co- 
= between architects and engineers to effect standardi- 
sation. 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


By J, R. BEARD, M.Sc., A.M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, December, 1915.) 
(Continued from page 831.) 
Economical Section of i it is generally 
) a main is that at” 
which the sum of the annual charges and the value of the, 
energy lost is a minimyun, it is seldom that any practical use, 
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is made of the formula. In the case of high-pressure distri- 
bution systems, at any rate, the results are commercially 


useful. 
The annual charges which have been taken for under- 


' ground and overhead mains at various voltages are shown 


in fig. 1. These are based on average commercial prices, 


allowing interest at the rate of 5 per cent. per annum, and | 


depreciation at 2 per cent. for underground mains and 3 per 
cent. for overhead mains, suitable allowance being made for 
trench work in the former case and for wayleave charges in 
the latter. With compound interest at 5 per cent. the rates 
allowed for depreciation are sufficient to enable the under- 
ground mains to be replaced after 22} years and the overhead 
mains after 174 years, allowing a scrap value of 20 per cent. 
in each case. In the case of overhead mains only one curve 
is given, as up to 20,000 volts the only difference is in the 
insulators, and this is so small that it is ye worth while 
to make the line suitable for 20,000 volts, although it may 
only be intended to operate it at a lower been 

The only losses which are important enough to be taken 
into account in this investigation are the resistance losses in 


. the copper conductors, and in estimating their value it is 


necessary to take account of the effect of the addition of the 
load on the load factor of the system. : 

A system has been taken having a maximum load of not 
less than 50,000 Kw. and an average load factor of 50 per 


corresponding R.M.S. current would be 1.25 times the average 
current. Calculating the losses ‘on this basis, and taking their 
value as 0.25d. per unit, the annual value of the losses per 
mile of 3-phase main is £0.000296 1,/A, where 1 is the maxi- 
mum current in amperes and 4 is the cross-sectional area of 
the conductor of each phase in square inches. 

By adding the curves of annual charges and value of. losses 
for mains of various sizes for any particular maximum cur- 
rent, a curve is obtained of the type shown in fig. 4, which 
refers to a 6,000-volf underground cable required to deal 
with a maximum current of 100 amperes. The most interest- 
ing feature of this curve is that the most economical section 
is not very definite; it is actually 0.09 sq. in., but for 23 
per cent. increase in the total annual costs the section can 
be increased 44,5 per cent., or decreased 27.2 per cent., the 
corresponding figures for 5 per cent. increase in annual costs 
being 65.5 per cent. and 36.1 per cent. respectively. It fol- 
lows that it is not sound practice to cut the section of mains 
too fine, more especially since it is a most expensive matter 
after a main is once laid to increase its carrying capacity if 
this should prove too small. . 

A corresponding curve has been calculated in exactly the 
same way, but assuming a system load factor of only 40 per 
cent. This is shown dotted in fig. 4 and gives a reduction of 
only 2 per cent. in the most economical section and 2 per 
cent. in the minimum total annual cost per mile, compared 
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cent.; figures which fairly closely correspond to what may 
be expected if the system deals with the general demand over 
a reasonably extended area. 

In fig. 2 the full-line curve shows the assumed load curve 
of the typical system with a load factor of 50 per cent., and 
the dotted curve shows to an enlarged scale the shape of the 
corresponding loss curve, which has a load factor of only 35 
per cent. From an analysis of the fixed and running charges, 
the cost per unit of generating these losses at the power 
stations can be calculated, and to this must be added the 
fixed charges on the increased capacity of the distribution 
system necessary to transmit these losses. Since the power 
stations can seldom be located at the exact electrical centre 
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Fic. 4.—Combined Annual Cost of Interest, Depreciation, and 


Energy Losses per mile of 6,000-volt Underground Main 
carrying a Maximum Load of 100 amperes. 


of gravity.of the load, the losses have to be transmitted, on 
the average over, say, two-thirds of the distribution system 
and should, therefore, bear two-thirds of the fixed charges of 
the latter. Taking the cost of the distribution system as two- 
thirds that of the power stations, the value of resistance losses 
on_the ape system considered is about 0.25d. per unit. 
_Since the resistance losses over a given time are propor- 
tional to the mean square of the current, it is very necessary 
in calculating them to take account of the shape of the cur- 
rent load-curve. For the typical 50 per cent. load curve given 
in fig. 2 the R.M.s. current is 1.18 times the average current. 
The full lines in fig. 3 show the extreme values of this multi- 
plier for different load factors, and the dotted line the 
approximate values for the usual type of load curve; corres- 
nding extreme and usual values for the load factor of the 
losses are also indicated. 
On the system which we are considering, the load factor 
of the mains over the whole network would probably average 
about 40 per cent., and it will be seen from fig. 3 that the 


Fia. 2.—Load Carve of System with 50 per 
cent. Load Factor, and Curve of Losses with 
a Load Factor of 35 per cent, Losses. 
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Fie. 3.—Effect of Shape of Load Curve 
on R.M.S, Current and Load Factor of 


with the original curve. The difference between the two 
curves is 60 small use the reduction in the number of 
units lost at the lower load factor is nearly balanced by the 


_ extra value of the losses per unit due to the lower load factor 


been added—shown 


of the losses. A further curve has 
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Fic, 5.—Most Economical Cross Sections of 3-Phase Mains 
for Various Currents. 


chain dotted—to show the extent to which the results are 
affected by the price of copper and lead. The original curve 
corresponds to basis prices of £60 and £15 per ton respec- 
tively, while the chain-dotted curve corresponds to basis 
prices of £80 and £20 per ton. This shows that the infiuence 
of ordinary variations in metal prices is negligible. 
_ By plotting a series of curves similar to the full-line curve 
in fig. 4, the curves shown in fig. 5 have been obtained. The 
full lines in fig. 5 give, for underground and overhead mains 
at various voltages, the most economical cross-section for any 
given maximum current, while the dotted lines show the 
increased cross-section corresponding to 5 per cent. extra 
annual cost. It will be noticed that up to 11,000 volts in the 
case of underground mains, and up to 20,000 volts in the.case 
of overhead mains, the voltage makes no difference to the 
economical cross-section; and from fig. 1 it will be seen that 
this is because between those limits the annual charges 
happen to differ by approximately constant quantities which 
are independent of the cross-section. ; 
To show how the economical cross-sections-compare with 
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ecctions settled by considerations of the safe carrying-capacity, 
a further curve has been plotted showing the carrying- 
capacity of armoured 8-core 3,000-volt cable on the basis of 


the rules of the Verband Deutscher Elektrotechniker. As the . 


rules refer to continuous loads, and the maximum load is 
usually not maintained for a sufficient time to heat up the 
cable fully, the. curve has been plotted on the assumption 
that the equivalent heating current is the mean between the 
R.M.S. current and the maximum current, i.e.,.0.75 of the 
maximum current in the present instance with a 40 per cent. 
feeder load-factor. The reduction for voltages up to 11,000 is 
not more than 10 per cent., but unfortunately no figures are 
available at present for 20,000-volt cables. It will be seen 
that except for 20,000-volt cables the economical section gives 
an overload margin of as much as 100 per cent. in nearly all 
cases, and even for 20,000-volt cables it is evident that a con- 
siderable margin exists, so that it is quite permissible to 
settle the cross-section of mains on the basis of maximum 
economy. That it does not pay normally to operate cables 
at the maximum current density allowed by heating-limite is 
of interest, since it means reduced voltage-drop per mile and 
consequently an increased radius of distribution for a given 
voltage. 

From the series of curves used in determining the econo- 
mical sections it is also readily possible to find the minimum 
annual costs of interest charges, depreciation, and losses per 
mile of main for given maximum currents, on the assump- 
tion that the economical sections which correspond to those 
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Fic, 6.—Minmum ToraL ANNUAL Cost PER MILE OF 
3-PHAsE MAINS. 


currents are used. If an allowance for repairs is added, the 
resulting figures will give the total minimum annual cost per 
mile of main, thus providing a definite basis on which the 
relative economy of alternative arrangements of mains can 
be determined. The curves in fig. 6 have been obtained in 
this manner, the allowance for repairs being taken as a 
certain percentage of the cost of a 0.15 sq. in. main, since 
repairs consist almost entirely of jointing and labour and 
their cost is, therefore, independent of the cross-section. The 
percentages which have been taken are 1 per cent. for under- 
ground mains and 2 per cent. for overhead mains, but these 
must only be looked upen as approximations, since the cost 
of repairs depends on so many conditions. 


(To be continued.) 


THE FRENCH ELECTRICAL INDUSTRY. ~ 


Tue liberation of the country from the Germanic element is 
felt to be no less profoundly necessary in France than in Great 
Britain, Italy, and Russia, and our French friends have, 
therefore, been engaged in a discussion for some months past 
in relation to the best methods to be adopted so as to develop 
the national industry in connection with trade in the home 
market and also in the markets of the world. In the Lumiére 
Electrique in particular many pages have been filled with 
arguments and suggestions, and it is fitting to refer to these at 
the present time, although the task is somewhat difficult having 
tegard to the numerous points raised in the course of the dis- 
cussion. Let us, however, select, by way of a beginning, 
the important question of laboratory work, and in doing so 
we cannot do better than a 5 oi the beautiful words which 
Were quoted from the well-known scientist, M. Pasteur, in 
the course of a lecture which was delivered before the Con- 
servatoire des Arts et Metiers in Paris last February. The 
words, which were uttered by Pasteur as far back as 1868, 
are really as pathetic as they have proved to be prophetic, 
and they are particularly applicable to the electrical engineer- 
ing industry. ‘‘Take an interest, I implore you,” declared 
Pasteur, ‘‘in these sacred abodes which are designated by 
the expressive name of laboratory. Ask for them to be multi- 
plied and embellished; they are the temples of the future, of 
riches and of welfare. It is there that humanity grows, be- 
comes stronger and better. There she learns to read in the 
works of nature, works of progress and of harmony, whilst 
her own works [those of humanity] are too frequently those 
of barbarism, of fanaticism, and of destruction.” Again quot- 
ing these words, M_ J. Violle, discussing the future of the 
physical resources of France in October, stated that had the 


suggestions been acted upon they would have enabled France 
to have paid the 1871 war indemnity several times over in 
the course of a few years. 

Applying the Pasteur theory to the present, M. Violle sug- 
gests that the principals of the large French works should 
become imbued with these thoughts. Without laboratories 
there would be no inventions, no improvements even in the 
daily methods of working. The directors of the financial 
institutions, in his opinion, should also meditate on the words 
and combine with the technical men to secure fruitful results. 
But the high banking circles have often exploited the taste 
for exotic investments by diverting to other countries con- 
siderable sums which they have refused to guide into the 
channels of national industry. Unfortunately, the French do 
not stand alone in this respect, as we in Great Britain know 
to our deep regret and industrial loss. M. J. H. Jacobsen, 
dealing with electrical development, in November, goes even 
further than M. Violle in the matter of laboratory work, as 
he suggests that from the standpoint of patriotism and pre- 
vision, 1 might be expected that those who advised capitaliste 
would support services d’etudes and place their powerful 
organisations at the disposal of national industry, as well as 
bi ont influence which they exercised upon the investment 
of capital. : 

Leaving now the question of laboratory work, we 
next come to the problem of production. M. Jacobsen, 
who has followed M. Victor Cambon and other authors, 
fully recognises that the electrical situation in France 
must be faced, as it is only by admitting and consider- 
ing the difficulties that it is possible to propose remedies. 
German prosperity, as he states, is solely based upon the co- 
operation of capital and industry, and only such co-operation 
in France will enable the French to reach as high a stage of 
development as that of Germany—a matter which is of the 
highest importance. But the author is a little afraid—and 
his observations in this direction may perhaps be peculiarly 
applicable to schemes now in progress in Great Britain— 
that too great a disposition exists to form new groups to 
assist manufacturers to secure new markets abroad or to act 
as substitutes for these firms abroad. In his opinion, the 
French should guard themselves against the creation of new 
groups under existing conditions, as the multiplicity of organi- 
sations leads to a too great division of effort. Various 
organisations already exist for export purposes which only 
require to be modified so as to reach a definite programme 
which would ensure success, whereas new associations would 
have to overcome the difficulties which the present organisa- 
tions have been confronted with and have surmounted. In 
fact, M. Jacobsen seems disposed in favour of some definite 
combination to which all parties would adhere, and presum- 
‘ably this would be subdivided into sections. 

Having established this point to his own satisfaction, M. 
Jacobsen expresses himself definitely against the question 
of the export trade forming the starting point of development. 
Exports, he declared, are simply a result of intensive rational 
production, the first effect of which is to enable makers to 
reduce prices in the home market and to wholly supply the 
needs of the home market, so that foreign competition is 
driven out. An industry which has reached this position has 
attained to such importance that, in the words of the author, 
it is automatically approached by the local export commission 
agents, and then, as a consequence, it is approached by the 
representatives or agents abroad. Indeed, the continuous 
development of the industry has given rise to over-production, 
which enables the firms to respond to the demands of ex- 
porters and thus tends to the distribution abroad of the 
machinery and plant. We fear, however, that experience 
would scarcely fit in with this theory of automatic expansion 
abroad. M. Jacobsen nevertheless is on safer ground when 
he contends that the French electrical firms do not attach 
sufficient importance to applications from merchant houses, 
seeing that some of them in the past have purchased in 
France German machinery for export to South America. This 
proves, in his opinion, that the condition of intensive rational 
production has not been fulfilled, and that the French, there- 
fore, were not ready to export; but he overlooks the fact that 
the Teutonic plant might have been, and in all probability 
was, offered at the so-called slaughter prices, which would 
commend themselves to merchants who never took national 
sentiments into consideration in business transactions. At 
any rate, the author returns to his contention of success being 
founded upon the co-operation of capital and industry, with 
Se seen of the condition that it is necessary to grant long 
credits. 

If we now come to more solid ground—ground which is 
common alike to French and British firms—it is mentioned 
that the whole of the country is interested in the industrial 
side of the question as well as the financial side. The financial 
yield of well-organised industry, M. Jacobsen remarks. is 
much greater, at least for the capitalist, than the best Gov- 
ernment loan; he has obviously in view certain German firms. 
It is, therefore, regrettable that the French banks do not 
more frequently devote money to industry. This is due to | 
the circumstance that the issue of a Government loan is much 
more advantageous to a bank than the emission of industrial 
shares under normal conditions; but if the profits realised by 
the banks on foreign loans were reduced the banks would 
naturally turn to industry. It is here that the author 
raises the problem of financial support being given to labora- 
tory investigation, to which reference has already been made. 
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He adds, however, that if the banks were to assist in the 
development of the industry the financial yield would be 
equally as important as that appertaining to the flotation of 
foreign loans. M. Jacobsen also submits that the plain co- 
operation of finance and industry alone cannot solve the 
problem of industrial expansion, and he proceeds to discuss 
the part which must be played by the staff and the workmen 
in this direction, quoting from M. Cambon and M. Vogt as 
to the necessity for granting greater facilities for the improve- 
ment of the technical education of the men and the appren- 
tices, the latter of whom should be adequately remunerated 
as soon ag they become useful to their employers. We will, 
however, refrain from dealing further with this matter on 
the present occasion, particularly as the labour problem in 
France had assumed a grave aspect before the war, and will 
become still graver when peace has been proclaimed owing to 
the increased scarcity of workmen, from which France has been 
suffering for some years past. 

One more matter may be raised in conclusion. It was 
“brought forward by M. R. Légouez, and relates to a commer- 
cial question : the prevention of fraud or the passing off as of 
French manufacture goods made in other countries, the chief 
aim being against enemy countries. M. Légouez, starting 
from the premise that French consumers may be expected to 
give preference to national products so as to develop national 
industries, recommends electrical manufacturers to follow the 
example of the Federation of Producers of Ironmongery and 
of a second federation by the adoption of a characteristic 
trade mark. These federations have introduced a trade mark 
in the form of an oval ring, in the centre of which appears 
the word ‘‘ France’’; in the upper portion is the name of the 
trade organisation or chambre syndicale, and in the lower 
part is the name of the class of products protected by the 
trade mark, together with the particular number allocated 
to each firm using a trade mark. It is assumed that the 
adoption of this form of trade mark would be a guarantee 
of nationality, and that it would prevent fraud. We learn 
from another source—not French on this point—that the idea 
of the French promoters of the scheme is to secure the general 
use of the trade mark in that country, that it is desired to 
bring the trade mark under the control of one huge combina- 
tion of associations for this purpose, capable of proceeding 
legally against any infringements from any source whatever, 
and that legislation would be necessary to secure the execu- 
tion of the whole of the programme. With these observations 
we leave the French industry for the present, only remark- 
ing that the trade mark idea has found commendation also 
at the hands of an Italian contemporary. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED), 
Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


17,411. Electrical apparatus for heating liquids.’"” W. H. Situ. Decem- 
ber 13th. (Complete.) ; 

17,412. ‘‘ Liquid-operated switches.” W. H. Situ. December 13th. 
(Complete.) 

17,413. ‘‘ Electrical apparatus for heating liquids.” W. H. Situ. De- 
cember 13th. (Complete.) 

17,419. “‘ Braking devices for electric motors.’? MACHINENFABRIK OERLIKON. 
a 13th. (Convention date, December 11th, 1914, Switzerland.) (Com- 
plete. 

17,453. ‘‘ Production of X-rays.’? J. M. Davipson. December 13th. 

17,455. ‘‘ Installations and apparatus for use in wireless telegraphy and 
telephony.” E. December 13th. (Complete.) 

17,474. ‘‘ Electro-magnetic relays.» C. B. Burpon. December 14th. 


(Siemens & Halske Akt. Ges., Germany.) (Complete.) 

17,480. ‘* Construction of cord grip-holder for use in connection with elec- 
trical apparatus.” G. Markt. December 4 

17,497. ‘* Electric control mechanism.” O. H. Pieper & A. F. PiEPER. 
December 14th. (Convention date, October 15th, 1915, U.S.A.) (Complete.) 

17,503. ‘* Auxiliary means for suspending electric lights.” C. F. MILLarb. 
December 14th. 

17,533. ‘* Electrical devices to be used on taxi-cabs and the like.’’ H. 
R:icuarpson & H. E. December 15th. 


17,538. ‘* Electrically-operated horns.” H. Lucas & W. H. Epwarps. 
December 15th. 
17,542. ‘‘ Projector lamp for use with incandescent filaments.” R. Boscu 


(firm of). December 15th. 
(Complete.) 

17,551. ‘‘ Microphones.” F. Morano. 
on 82/15, January 2nd.) (Complete.) 
“ Electron-emitting cathodes and process of manufacturing 
same.” A.M. Nicotson & E. C. Hutt. December 16th. 
December 26th, 1914, United States.) (Complete.) 


(Convention date, February 18th, 1915, Germany.) 
December 15th. (Divided applica- 


the 
(Convention date, 


17,581. ‘* Automatic call distributing systems.”” E. B. Crart & J. N. Rey- 
NOLDS. December 16th. (Convention date, December 19th, 1914, U.S.A.) 
(Complete.) 

17,592. ‘‘ Compressors.” British THomSon-Houston Co., Lrp. December 
16th. (General Electric Co., U.S.A.) 

17,595. ‘‘ Machines for generating and distributing electric currents.” 


F. L. Hottister. December 16th. 
17,615. ‘* Loading coils for superimposed telephone working and other pur- 
poses.” C, Hay & H. W. Suttivan. December 16th. 
17,629. “‘ Reproducing a light in lamps, electric lamps and flash signals 
producer is out,” A. BatcHetor & W. Batcuetor. Decem' 
th.” 
17,664. ‘* Electro-mechanical colour effects device for use in theatres and 
like.” H. Ricwarpson, H. E. Giit, & J. A. Moxttoy. December 17th. 


transmitting electric es, ig from a standard clock 
y dial clocks.” W. J. L. Smita. December 17th, — 

17,690. ‘‘ Electrical protective devices.’ BrivisH WESTINGHOUSE ELECTRIO 
AND MANuFacturinG Co., Ltp. December 17th. (Addition to 10,130/15. Con- 
vention date, December 29th, 1914, U.S.A.) (Complete.) 


17,677. ‘‘ Means for 
to impulse or d 


17,691. ‘‘ Electric signalling.’”? INTERNATIONAL Exectric Co., Ltp., H. E. R, 
— & R. G. te Notr. December 17th. (Addition to 3,520/15.) (Com- 
plete. 

17,713. ‘‘ Electrically-heated stove or open fire.” 


G. A. C. Tuynng. De- 
cember 18th. 


PUBLISHED SPECIFICATIONS. 


1914. 

4,345. TRANSFORMATION OF FREQUENCY OR HIGH-FREQUENCY ALTERNATING CuR- 
RENTS FOR WI#RELESS TELEGRAPHY AND TELEPHONY. Soc, Marius Latour et 
Cempagnie. February 19th. (February 20th, 1913.) 

19,045. TeLecrapHy. W. M. Bruce, Jun., & United Telegraph and Cable 
Co. August 25th. 

23,171. ControL oF Etgectric Motors. A. H. Curtis, E. W. Short, and 
Igranic Electric Co. November 27th. 

23,726. Eectrric FirE ALARM APPARATUS, 
December 8th. 

23,749. ProTectivE ARRANGEMENTS FoR ELECTRICAL Systems. J, F. Watson, 
F. G. Waters, and Callender’s Cable & Construction Co. December 8th. 


N. Bendixen & M. B. Mountain. 


1915. 


112. Gatvanic Barreries. C, B. Burdon (Siemens Schuckertwerke Ges.). 
January 4th. 


939. ARRANGEMENTS FOR TELEPHONE SySTEMS. O. Imray. (Siemens and 
Halse Akt. Ges). January 20th. 
1,088. MetHops oF EXHAUSTING INCANDESCENT LAMPS OR SIMILAR GLASS 


RECEPTACLES. British Thomson-Houston Co., Ltd. 
U.S.A.). January 22nd. 


‘ 1,612. Exectric SPARK-QUENCHING APPARATUS. A. M. M. Goby. February 
st. 


(General Electric Co., 


J. P. C. Charlebois, 
E. C. R. Marks (Delany Foreign Co.) 


1,684. ELECTRO-MAGNETIC AND VACUUM LIFTERS. Feb- 
ruary 2nd. 

2,164. TELEGRAPHIC APPARATUS. 
February 10th. 

3,419. Etectric SicNALLING Systems. A. Stern. - March 8rd. 

3,433. Reactance Cos. P. Torch. March 3rd. (Addition to 11,116/14.) 

5,554. Exngectric Motor Meters. British Westinghouse Electric & Manu- 
facturing Co. April 13th. (April 15th, 1914.) 

7,271. Etectric METERS FOR THE PURPOSE OF COMPENSATING FOR TEMPERA- 
TURE VARIATION. EE. Fawssett. May 14th. 

8,303. INSULATION Division PiECE OR PARTITION FOR A CONTROLLER ARC 
DEFLECTION, CIRCUIT-BREAKER, AND THE LIKE, W. R. McRae & R. Russell. 
June 4th. 

8,376. Sarety DEvICE FOR USE WITH ELECTRICALLY-DRIVEN VEHICLES. 
Turner. June 5th. (October 24th, 1914.) 

9,110. Exectric TRANSFORMERS. A. Duckham, June 2lst. 

15,148, Device FoR THE PROTECTION OF ELECTRIC INSTALLATIONS AGAINST 
Excess Vouttace. Soc. Generale des Condensateurs Electriques. October 
26th. (October 26th, 1914.) 


W. V. 


The Metric System.—The Standard states that the 
reported decision of the “South German Cotton Industrials,” 
which is the principal body controlling the cotton industry in the 
Central Empires, to abandon English standards of measurement 
in yarn counts for the metric system is entirely satisfactory to the 
growing multitude of British manufacturers and merchants who 
aivocate the adoption by the British Empire of the metric system 
of weights and measures and a decimal system of coinage. 
Garmany, when she tried tu steal our cotton industry, was forced 
to use our measurements at first. The abolition of British 
standards of measurement in Germany only matters to us at the 
moment s9 far as it may give her an advantage in export trade 
with neutrals, and she has no cotton to spare just now for that; 
but it will be a factor for serious consideration after the war. 
Linen manufacturers and silk spinners in Germany are following 
suit. 

Reform of our coinage, weights, and measures on a decimal 
basis is one of the objectives of the British Manufacturers’ Associa- 
tion, which has been formed to urge upon the Government the 
necessity of making adequate preparations for trade competition 
with Germany after the war, A representative of the Standard was 
informed :—" We feel that the introduction of the metric system 
into the British Empire in its entirety is one of the most urgent 
needs of British commerce. The change will be so colossal, how- 
ever, that we feel that the appointment of a Minister of Com- 
merce, whose duty it. would be to deal with such far-reaching 
problems as this, must come first. The advantages to be gained 
are 8) indisputable that, apart from the cost and temporary 
insonvenience of the change, there is surely no serious case 
azainst it, The metric system is very easily learned, and people 
accustomed to calculate in acres, feet, inches, bushels, and gallons 
can adapt themselves very quickly. The saving of time 12 
marketing and clerical work would be enormous, Coinage reform 
could come later, and, more gradually, as the present coinage was 
called in, but the extensive use of paper money due to the war 
would maks the coming year a particularly favourable time for 
the change, and our iatimate allianse with France is an addition 
reason for adopting a decimal system of monetary calculation 
now. In the era of strenuous commercial competition which is 
certain to follow the war we shall be greatly handicapped, a5 We 
have been in the past, by the retention of weights and measures 
which are not used outside the British Empire.” 
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LACY-HULBERT 
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WESTMINSTER, BEDDINGTON, 
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BLOWERS | PLANTS -or au 
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DUST «rom sODESICCATORS AND 
MOTORS, &c. VACUUM PUMPS. 


Centrifugal Pumps 
for all duties. 
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ACCUMULATORS 


ARE THE BEST, THE MOST RELIABLE, & HAVE THE LONGEST LIFE. 


We supply Accumulaiors from the largest 


to the smallest sizes, 


THE PREMIER ACCUMULATOR CO., Ltd 


Head Office 
#5 and Works: 


for all purposes. 


REDUCE 


THE COST OF PRODUCTION 


BY USING 


MOULDED 
INSULATION. 


Our Insulation is moulded accurately 
to size, ready for use, complete with 


metal inserts. 


5, 


TURNERS MANVILLE, 


LLOYD’S AVENUE, 


LONDON, E.C. 


THOMAS INSULATORS 


For E.H.T. Transmission Lines. 
NEW MODELS 


SPECIALLY DESIGNED 


to withstand 


HiGH FREQUENCY CURRENTS 


caused by 


LIGHTNING SURGES. 


JAMES W. GLADSTONE, 


74, HONOR OAK ROAD, LONDON, S.E. 


Telegrams and Telephone: ‘No. 1077 Sydenham,” London. 


ROBURINE 


SWITCH 


HANDLES 


are the 


on the Market. 
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and 
“Tustrated List post free from 


THE ROBURINE COMPANY, 


15, Victoria Street. London, Ww. 
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MICANITE INSULATORS 


WALTHAMSTOW, LONDON, E. 
INSULATING WEATERIALS. 


MICA All grades and qualities’ in EMPIRE Insulating Cloth, Paper, Linen, 
r original cases, as imported, are ° Silk and Tape (straight and 
stocked, also Mica cut to size bias cut). 
and gauged to any thickness. 
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grades), Mica Folium, Micanite VARNISHES Yellow and Black Empire In- 
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FIBRE, PRESSPAHN, HORN FIBRE, LEATHEROID AND RED ROPE PAPER. 


Telephone Nos.: 738, 739 WALTHAMSTOW. 


Telegrams: ‘“‘MYTILITE PHONE LONDON.” 


Contractors to the British & Foreign Admiralties, Shipyards and Railways; also on India & War Office Lists. 


THE CONSOLIDATED PNEUMATIC TOOL €O., LTD., 


PORTABLE ELECTRIC DRILLS, 
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COOLED ELECTRIC 
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PORTABLE DRILLING, REAMING, 
TUBE EXPANDING & GRINDING TOOLS. 


Wound for all Currents and Voltages. 


Designed to withstand the heavy 
overloads incidental to hard and 
continuous work without damage. 


PALACE CHAMBERS, 
9, BRIDGE ST., WESTMINSTER, S.W. Showroom: 73-75, YORK STREET, 


Teleg. Add.: “Caulking.” Parl., London. 
near St. James's Park Station, District Railway. 


Write for our latest Catalogue. 


F or Efficient and 
Economical Lubrication 


of your Steam Cylinders, Turbines, Bearings, Crank 
Chambers, Dynamos and Shafting. Our extensive ex- 
perience enables us to supply you with a lubricant 
suited to your particular needs. We shall be 
pleased to submit quotations and samples. 
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Booklet and Prices. 


Our Catalogue, 
736 pp., contains particulars of 
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TELEPHONES: 
Hampstead 1984 & 5360. 
TELEGRAMS: 

** Polianite, London ” 


THE 


CONCORDIA 


ELECTRIC WIRE Co., Ltd. 


THE WIRE WORKS, 
Crown Parade, 

Cricklewood Lane, 
LONDON, 
N.W. 


MANUFACTURED 
AT THIS ADDRESS. 


LCOBLAST 


(Reg, No. 350,202.) 


THE ON LY SOLUTION FOR FROSTING LAMPS. 


By placing lamps in solution tor 20 to 30 seconds and afterwards 
wiping over with a damp sponge, a frosting equal to sandblasting can 
be obtained. No necessity to dry on current. No spirit in the solution, 
therefore no smeli or evaporation. Frosting cannot be removed by 
chemicals or spirit, or scraped off with a knife. 


| EQUAL TO SANDBLASTING. 
UPPLIFD TO TH ADMI 
POST OFFICE, THE PRINCIPAL.” BOROUGH COUNCILS” 
AND LAMP MANUFACTURERS. 


PRICE OF SOLUTION. 


ONE PINT JARS. 4/- nett. Packi 9d. 
ONE QUART JARS .. 7/6 ,, — d. 
HALF-GALLON JARS ..14/9 ,, aa 


FROM ALL LEADING FACTORS. 


Or from the Sole Manufacturers. THE DAVIS ELECTRICAL CO., 17, Moor Street, Cambridge Circus, London, W. Tel. No. 6093 Regent. 


NOW WE’LL BOLT THE DOOR || 


said the farmer of the proverb after the Gee-gee’ had hooked it. 
Don't imitate by waiting till after a breakdown before revarnishing ¥ 
the windings of your Electrical Plant with Standard Insulating 
Varnish. Now's the time to maintain perfect insulation, prevent 
penetration of moisture, oils, acids, etc., to delicate parts and keep 
machinery in good appearance and condition—just .a coat’ of 
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125-KW. SINGLE-PHASE to DIRECT-CURRENT INDUCTION 
MOTOR-GENERATOR, 575 R.P.M. 


THE 


ELECTRIC CONSTRUCTION 


MANUFACTURERS or ALL CLASSES or 


-ELECTRICAL PLANT. 


LONDON and WOLVERHAMPTON. 


FOREIGN AGENCIES :- 


Representative in Australia.—Mr. LASCELLES PARRINGTON, A.M.I.E.E., 
ollins House, 
360—366, Collins Street, Melbourne. 
Agents in Egypt and the Sudan.—Messrs. SAYER & COLLEY, 
hedivial Buildings, 
Sharia Emad El Dine, Cairo. 
Agents in Hong Kong.—Messrs. WILLIAM C, JACK & CO., Ltd., 
‘ 14, Des Voeux Road Central, 
Hong Kong. 
Agents in India.—-CALCUTTA.—Messrs. BALMER, LAWRIE & CO.. 
103, Clive Street, Calcutta. 
BOMBAY.—Messrs. BALMER. LAWRIE & CO.. 
Bell Lane, Fort, Bombay. 


Agents in Japan.—Messrs. E. H. HUNTER & CO. 
Addresses : KOBE.—No. 29, Kobe. Japan (Head Office). 
OSAKA.—No. 1, Bangai egies. | Nibancho Nishiku, 


TOKYO.—Kobiki-cho-6 Chome, 
No. 8, Kyobashi-Ku, Tokyo. 


KOREA —30, Naudaimondori, 4 Chome, Seoul, Korea. 
FORMOSA.—Taipeh., Formosa. 


Agents in New Zealand —Messrs. F. S. GRFENSHIELDS&CO., - 
326. Lambton Quay, Wellington. 


Agents in Spain.— The PENINSULAR ENGINEERING CO., Ltd., 
Calle Corcega 361, Barcelona- 


Be 
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FREDERICK SMITH AND COMPANY 


site in the LONDON ELECTRIC WIRE CO. and SMITHS, Ltd.). 


WIRE 


100 Per Cent. Conductivity. All sizes to ‘001. 


Hard Drawn H.C. Copper Line Wire; Syecial Tinned Wire. 


TRADE MARK 


COPPER TROLLEY WIRE, 


SPECIAL SECTIONS. 
BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


“C” QUALITY FOR TELEPHONE LINES, &c. 


PHOSPHOR BRONZE SPRING WIRE. 
Aluminium Wire and Strip for all Electrical Purposes. 


Anaconda Works, Salford, MANCHESTER. 


Another WANN 
Advantage => 


THE HOFFMANN MFG. CO., LTD., 
CHELMSFORD. 


BRITISH 
THROUGHOUT. 


WITH THE “HOFFMANN” ROLLER BEARING 


THERE IS NO WEAR. 


@, Thus allowing for the minimum of 
clearance between rotor and stator. 
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WESTINGHOUSE 


LAMP 
RADIATORS, 


HOT-BAR FIRES 


AND 


CONVECTORS 


Are bought for their Sterling Quality and Economical Operation 
and because they will continue serviceable year after year. 


STOCK THEM and liet the public in your locality know. 


We shall be pleased to help you by 
means of descriptive literature 
on hearing of your requirements. 
Have you seen Heating List 150/77? 


Branch Stores Addresses: 


= 4:54: London - Wardour St., W. 
Newcastle-on-Tyne— 

Y Ward's Bldgs, High Bridge 


Branch Stores Addresses: 


Manchester - 14, Long Millgate 
Birmingham - 55, Newhall St. 
Cardiff’ - - 102, St. Mary St. 


Sheflield— 
Howard G Chapel 


Glasgow - 17, St. Vincent Place 
Leeds—20, Russell St., Park Row 


Al 


|| ‘The British Westinghouse Electric and Mig. Co., Ltd. 


PATENT LOUD SPEAKING — 
WATERTIGHT TELEPHONES 


AS ADOPTED BY 


THE BRITISH ADMIRALTY, MANY FOREIGN GOVERNMENTS 
AND THE LINES. 


Complete. Installations for: SHIPS, 


mines, POWER STATIONS, exe., 


ON DIRECT, INTFSCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS. 


ALFRED GRAHAM & Co. 


(Pioneers in Loud Speaking Telephony), 
ELECTRICAL ENGINEERS AND CONTRACTORS, 
‘CROFTON PARE, S.E. Telegrams: 


Telephone: 
Lonpon.”’ 


952 SYDENHAM. 


Increased 
Outputs = 


are assured if, in your war work, 


you accept the aid of the MAGIC 
BLOWER. 


It -is invaluable for freeing out-of- 
the-way Machine Parts from dust, 
excellent for the forge, for brazing, 
and for many other purposes. 


NO: NO SWITCHBOARD. 
"Standard: current , 
Output 500 to 750 watts. 

A complete electric lighting plant in one , 
compact unit delivering current to the lamps, — 
electric stove, electric fan, vacuum cleaner, 
pumping motor, or any other use, without. 
the use of complicated switchboards and 
costly storage batteries requiring constant 
expense and care. 


WRITE FOR LIST 


MAGIC APPLIANCES, LTD., 
Farringdon Avenue, LONDON, E.C. 


43 LEICESTER SQUARE 
LONDON, W.C. 
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THE MIRRLEES WATSON 
COMPANY, LIMITED, - 
GLASGOW. 


WHEN YOU REQUIRE AN 


AIR PUMP 


GET PARTICULARS OF THE 


ROTARY. 


London Office: 
122, CANNON 
E.C. 


Telegraphic Addresses: 
““MIRKLEES, GLASGOW.” 
“MIRRLEES, LONDON.” 


THE ELECTRICAL REVIEW. 


PRICES. 
ULCANITE 


MLET OS QUOTE FOR 
m YOUR REQOIREMENTS 


CARSON-EVANS” sg 
FENCHURCH BUILDINGS , LONDON. 


NO GERMAN OR:AUSTRIAN GOODS 


PATTERN 


BOARDS 


in TRON & TEAK cases. 


All Metal Parts completely China Clad. 


No EXPOSED MILLED NUTS or 
SCREW HEADS to GIVE SHOCKS. 


BILL & Co., 146, Queens Rd., 


Strongly Adhesive. 

Will not Dry Out. 
Closely Woven Fabric. 

Finest: Rubber Compound. 


WON'T TURN HARD. 


Canfield Rubber Co., 27/28 Noble St., London, E.C. 
Factory: Bridgeport, Connecticut, U.S.A. 
_ Selling Agents for Great Britain: 
The Wholesale Electrical Co., Ltd., 54/56 Oxford St.W, 


TANK MAKERS 
LONDON. 


eee 


WROUGHTJRON PLATE WORK, BLACK OR GALVANISED 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 
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When ordering these very successful 
Fuses, see that you get the genuine 
article with the little asbestos pad, which 
is essential, and is the principal cause of 
their remarkable efficiency. 


ASBESTOS PAD 


FACTORY PATTERN VAX C 
PATENT 
DAMPER FUSE. 


ELA) Ee i A Re LONDON : 17, Victoria Street, Westminster, S.W. 
GLASGOW : 43, Mains Street, Waterloo Street. 
& E ii NEWCASTLE-ON-TYNE: 1, Higham Place. 
@ ROTTERDAM : Zaimhaven, 25 B. 


Ordsal Electrical Works, Salford. : 163, clarence Street. 


INSTRUMENTS, CIRCUIT BREAKERS, 
AUTO CUT-IN and CUT-OUTS. 


SEND YOUR ENQUIRIES TO:— 


THE RECORD ELECTRICAL COMPANY, LTD., 


Telephone: ALTRINGHAM 164. 
BROADHEATH, MANCHESTER. Telegrams: “INFUSION, ALTRINGHAM.” 


Lenton Office: CAXTON HOUSE, WESTMINSTER, S.W. Glasgow Office: 219, St. VINCENT ST. 
Telephone: 6700 VICTORIA. Telephone: 1190 CENTRAL. 
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SIEMENS 
CABLES WIRES 
TELEGRAPH 


Apparatus. 


TELEPHONES 
a] Manual & Automatic. 


BATTERIES 


p Fluid & Dry. 


MINE & RAILWAY 


Signalling Apparatus. 


LINE 


&c. 


SIEMENS BROTHERS & CO., Limited, Woolwich. 


Telegrams : “SIEMENS, WOOLWICH.” OVER 4000 EMPLOYEES. Telephone: CITY 6400 (7 lines). 
Home Branches: Indian and Colonial Branches: 
Birmingham.—Central House, New Sireet. Calcutta.—Clive Buildi Clive Street. Sydney.—42, Bridge Street. 
Cardiff 89, St, Mary Street.” Melbourne.-Dominion Chambers, 59-61, William Street. 
Glasgow. —66, Waterloo — Madras.—Smith’s Corner, Mount Road, Wellington (N.Z.).—A. & T. Burt, Ltd., Courtenay Place. 
Manchester.—196, Deansgate Singapore.—1, 2,6 & 9, Winchester House.’ Dunedin (N.Z.).—A. & T. Burt, Ltd., Stuart Street, 
peweastle-on-Tyn ne.—64-68, Collingwood Buildings, Johannesburg.—Siemens Building Auckland (N.Z.).—A. & T, Burt, Ltd,, Customs St. West, 
Sheffield.—22, High Street. Cape Town.—7 & 11, Waterkant 8 Street, . 
Southampton,—46, High Street. 
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Tel, Address: ‘‘ Clistobon, Vicdoek.” Telephone: 3155 Hast, 


ALL RUBBER MECHANICAL GOODS. 


Valves. Hydraulic Pump Caps. Ringer Rollers. 
Buffers. Gauge Glass Rings. Moulded Hydraulic Rings. 
Washers. Truck Tyres. Rubber Heels. 


Rubber Mats. EBONITE A SPECIALITY. 
Rods, Tubing, Pipe Mouthpieces, Accumulator Boxes, Electrical Appliances, &c. 


Address: NORMANDY WORKS, NORMANDY STREET, CUSTOM HOUSE, LONDON, E. 


LIMITED; 


Ss TRA TFORD, LONDON, E. 


HART 
Storage 
fo Cells 
wi suitable for 
all purposes. 
British Made 
Throughout. 


ALLEN’S TUNGSTEN STEEL 


for 


Permanent Magnets. 


Write for 
Copy of report on Magnetic Test. 


EDGAR ALLEN & CO., Ltd., 


_ HEATHMAN'S 
MOTOR TOWER | 
WAGON 

CLOSED 


HEATHMAN & Co., 
PARSON'S GREEN, Imperial Steel Works, 
Fulham, 
London, SHEFFIELD. 
s.w. 
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AUSTRALIA: Australian General Elec. Co., Melbourne & Sydney; 
Ltd., Brisbane; Chas. Atkins & Co., Ltd., Perth. MEXICO Electric Co.. Mexico. 
BRAZIL: Cia General Electric do Brazil, Rio de Janeiro, NEW ZE ALAMD: The National Electrical & Engineering Co., Ltd., 
CHILI: The International Machinery Co., Santiago. Auckland, Christchurch, Dunedin and Wellington. 
CHINA: Andersen, Meyer & Co., Ltd., Shanghai. PERU: W.R. Grace &Co., Lima. _ 
COLOMBIA: Wesselhoeft & Wisner, Barranquilla, on — General Electric 
CUBA: Zaldo & Martinez, Havana, Johnson & Fletcher, Bulawayo and Salisbury. 


Satisfactory operation all times. 


All parts of B.T.H. Crane Controllers subject to wear are made 
interchangeable, enabling renewals to be readily effected 
when required and ensuring satisfactory operation at all times. 


are of robust construction and provided 
with removable covers which, while afford- 
ing thorough protection to the mechanism, 
enable access to be readily obtained to 
the interior for inspection or repair. 


They are provided with a large number 
of control points, enabling any load to 
be started and controlled uniformly and 
without shock. 


The greatest care is exercised during 
manufacture to ensure highest 
quality of both workmanship and material, 
with the result that B.T.H. Crane Con- 
_trollers are unsurpassed for reliability in 
service. 


Continuous-current Crane Controller, 
showing cover removed and Arc their 
deflector open. 


Continuous Current Controllers are fitted 
with a magnetic blow-out device ensuring 
prompt disruption of the arc formed on 
opening circuits without injury to the 
contacts. 


We make special efforts to assist 
manufacturers working directly or 
indirectly on Government Contracts. 


_ Write for free illustrated list RE 3112 on Crane Controllers. 


Alternating-current Crane Con- 
troller, showing cover removed. 


THE BRITISH THOMSON-HOUSTON COMPANY, LTD., 


Electrical Engineers and Manufacturers, 
Head Office and Works: Rugby, England. 


Foreign Representatives : 
sneeeA: Cia General Electric Sudamericana Inc., Buenos INDIA: The British Thomson-Houston Co., Ltd , Calcutta. 
yres. 


Turner, Hoare & Co., Bombay. 
’ JAPAN: The British Thomson-Houston Co., Ltd., Yokohama. 
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— Tel’. PTOLEMAIST,- 


AD - OFFICE 


-78-UPPER-THAMES —Tel- 542), BANK— 
~ano $250CITY-- 


—LONDON-EC 3s 


‘Ring ont¥ye bells!” 
‘May the Mew Year'bring pou Peace and Prosperity. 


| | 
| MINIATURE: PRECISION | 

D.C. INSTRUMENTS 
LIST 
PRICE | 
| Complete 
4 with 
“Flexible 
Lead. 
Model 279 Battery Testing Woltmeter. 
Weight 11°6 oz, 
For full particulars write for LIST D.3 to the 
Weston Electrical Instrument Co., 
Audrey House, Ely Place, Holborn, London, E.C. 
Telephone: 2029 Holborn. Telegraphic and Cable Address: ‘‘ Pivoted London.’ Inland Telegrams: ‘‘ Pivoted, Smith, London,”’ a 
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VERITYS 


DYNAMO & MOTOR WORKS - -) ASTON, - - - 
CONTROL & SWITCHGEAR works }) BIRMINGHAM. 


“ASTON” STANDARD TRIPLE-POLE IRONCLAD’ H.O. SWITCH. 
Made from 15 to 200 amps. and suitable for 500 volts. Double or 
Triple Pole, with or without Fuses. Complies with Home Office Rules. 
Mechanically strong and suitable for heavy duty. Cover fitted with 
mechanical interlock. Contacts and blades very liberally rated. 


DETAILS OF “ASTON” GEAR ON APPLICATION. 


BEST LLOYD, 


MANUFACTURERS 
, GOLD MEDAL 
BIRMINGHAM, campray works, HANDSWorTH. Franco-British 


LONDON, 11, sartuerr’s || Exhibition, 1908. 


ELECTRIC 
LIGHT 
FITTINGS 
HEATERS. 


No. 14889. 


MODERN DESIGNS in 
WALL BRACKETS, 


Hiustrated 
apne TABLE AND FLOOR STANDARDS 
HALL AND VESTIBULE LIGHTS, 
“ene DINING & DRAWING ROOM FITTINGS, 


“SURPRISE” PENDANTS, 
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You want Steam ? of course. Z 

But you don’t always get it, as much of it aA 
as you want, the instant you want it, and A 
without smoke, dust, or grits. A 
. 

If you don’t it is because your boiler is not CO 

fitted with a “‘ Bennis” Automatic Stoker. A 
‘ AA 
“Bennis” Stokers stand for cheap steam 
A 

and plenty of it, low coal bills, less labour, A 
less wear and tear, less trouble, less worry. GA 
AA 

Why not investigate > That will cost you Z 
nothing and may save you £’s. 7 
BAA 

. AAA 

ED. BENNIS & CO., Ltd., AZ 
aA 

Little Hulton, Bolton; & 28, Victoria St., S.W. a 
Ay 

A 


ZAZA 
aA 
ZZ 
IMlustrated Catalogues on request. ZZ 
They are sure to interest you. B 
Aw 


AZ 


The Westminster Cool & Electric Co. 


Specialists in Electric Portable Tools. 


THE WESTOOL 
ELECTRIC DRILL. 


Designed for 
use with High- 
Speed Steels in 
Jron and Steel 
Works, Ship- 
yards, Aero- 
ei plane & Motor 
‘at Car Works. 


Telegraphic Address: 
“ Westolelco, Cannon, London.” 


SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, 


CANNON STREET, LONDON, E.C. 


> 


CASING CAPPING 


0 HIGH : 
THE MARK OF MUALITY 


CARDIFF 


MUIRHEAD’S 
MOTOR-DRIVEN WHEATSTONE TRANSMITTER. 


MUIRHEAD & 00., Ld., 


Elmers End, Beckenham, Kent. 


Telephone : Bromiley 50. Telegrams : Muirheads, Elmers End. 


1 


| 


2 (December 34, 1945. 
— A A 
GA /AY 
7 
AZ | 
B | 
A | 
2 A 
CGA | 
Ay 
AZ 
AZZ 
(AA 
AZ fe 
ZZ P 
= 


EAA 


ZZ 


December 81, 1945.) 


THE ELECTRICAL REVIEW SUPPLEMENT, 


BRITISH MADE 


——-DRY BATTERIES 


AND REFILLS. 


GOLDSTONE, 


that | 


TESTIMONY 
from the 
TRENCHES. 


“This is to inform you 
have been using 
your Volex Refills since 


Contractors to December last. They have 
H.M. Government, to the very 
est class. and have more 
(Box 5) Sampson Works, : than fulfilled theirguaran- 
ee. ey are undoubt- 
SALFORD The ‘‘VOLEX” edly the very best for 
’ POCKET LAMP are 
many brands of refills in 
MANCHESTER. DRY BATTERIES. || use ina regiment, but || THE “VOLEX” DRY BATTERIES, 
Telephones : ‘the World 
e@ your ‘ Voiex.’ ey rimary Batteries in the or 
7068-4-5-¢ -5- 6 Central. Promer DELivenies, give a stronger light and R ded for 
i Lighting, Medical El We 
Multum, Tanchester. Price @/= Doz, Net, Firing, 
THE IMPERIAL Motor Cycle Ignition, Model Work- 
WHY BUY FOREIGN MAKES ? Electric Horns, ‘Xc. 


DRY BATTERIES 


are of most excellent quality, they 

= been sold by us for over 18 

and can be recommended 

"Electric Bell, Indicator, Tele- 

phone, Signalling and such work 

whi comparatively small 
current is requized. 


WE ARE MANUFACTURERS OF AN IMMENSE 
RANGE OF TORCH & POCKET LAMP CASES, 


Particulars on application. 


The Brown Boveri Automatic Pressure Regulator 


ng, 
Fall particulars of our dry batteries 
see special 2D list on application. 


ofMPERI“, ,, 


ELECTRIC TORCH REFILLS. 
8-Cell Standard Size, *7/= doz. nett ; 8-Cell Large —. 13/4 doz, nett; 
2-Cell Large Size, doz. nett. 
Our British-made Refills are far superior to any American or 
any other foreign make. 


The advantages of this type 
of regulator are becoming 
more and more realised. Since 
their introduction some four 
years ago several hundred 
regulators have been installed 
in this country alone, and are 
giving satisfactory service in 
numerous Supply Stations, 
Collieries, Steel Works, and 
industrial plants of all kinds, 


3 


For A.C. and D.C. GENERATORS, BOOSTERS, etc. 


. British Patent No. 19992 of 1908. 


Made only in BADEN (Switzerland) and in LONDON. 


BROWN BOVERI & CO., Ltd., Caxton House, Westminster, London. 


Among important purchasers 
of BROWN BOVERI, REGU- 
LATORS are the following :— 


The London County Council (16,000 

Stepney Borough Council (10,000 

Metropolitan Railway, 
(25,000 KW.). 

London and North-Western Railway 
(25,000 KW.). 

London and South-Western Railway 
(25,000 K 

Buenos Ayres ‘Western Railway 
(18,000 KW.). 

Central Argentine Railway (19,000 


London 
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“Le 


The War 


Carbone” 


Brushes. 


“Yes.”’ 


This affirmative answer has 
the minds of all our customers. 


You can appreciate the full meaning of 
this statement only by the use of Le 
Carbone brushes on your machines—the 
use of a brush of absolute uniformity which 


“ Are you able to continue to supply 
us with Le Carbone Brushes.” 


greatly eased 


Le Carb 


17, Water Lane, Gt. Tower 


will give you long and efficient service. 


one, 
Street, E.C. 


Plain ... 
Screwed 


Plain ... 
Screwed 


THE INSPECTION FITTING 


Patent Applied for. 


THREE CARDINAL POINTS: 


(1) More room to inspect and 
work in. 

(2) Quickness in removing 
lid, no serews to loose. 
Simply pull or prize off, and 
press back. If not perfectly 
tight, a slight pressure of 
finger and thumb on lugs 


will adjust same. 
(3) Cheapness over al) other 
types. 


PRICES.—Inspection ELsows : 


32/- 48/- 58/- 78/- 


34/- 60/- 80/- 


per gross. 


PRICES.—INSPECTION TEES: 


42/- 56/- 70/- 96/- 


44/- 58/- 72/- 98/- 


Other Sizes in progress. 


per gross. 


TABLE showing a few comparisons of these Fittings 
and ordinary Inspection Fittings. 


#" Inspection Elbow, plain 


Tee, 


Above New Ordinary Inspection Fittings 
“SPRING” at 50% off Standard List 
Pitting With With heavy 
at 331% off | tight lids | lids 
21s. 4d. | 33s. 0d. 42s. Od. 
screwed! 22s. Sd. | 34s. 6d. 43s 6d 
plain| 28s. Od. | 39s. Od. 48s. Od. 
» screwed| 29s. 4d.! 45s. Od. 54s Od. 


When ordering specify “SPRING” Pattern 


Tel. Address: 
Progress, Keighley. 


The STEEL TUBES & CONDUITS COMPANY 
ALICE STREET, KEIGHLEY 


Telephone No. 


for Munitions 
Factories 


Good Lighting means 
Increased Production 


The line to push 


The most efficient and least expensive method of illuminating large areas, such as 
factories, workshops, &c., is by means of 


SUNLITE “P.E.” REFLECTORS 


AND HALF-WATT LAMPS 


The patterns included cover all the requirements of adequate and efficient lighting, 
Large numbers of munition works, &c., are using this system and find it a 


profitable investment. 


particulars of your workshops and the work carried out, 


Telephone: 


Gerrard 2291 


(3 lines.) 


ELECTRICAL COMPANY 
HEAD OFFICES: 118-120 CHARING CROSS RD.. LONDON. W.C. 


Let us help you to increased production by giving us 


Telegrams : 


Secabilis Ox 


London.” 
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SHADE OF XMAS PAST 
“Were it friend or foe that my grip laid low, it 
Their Yuletide Fires were in vain, (f 4 
Make the cold wind blow, send them ice or snow, hi 


And laugh as no warmth they gain.” 


XMAS PRESENT 


“Your plan was alright in days when the might 


Of science all dormant lay, | 
But now they perspire by a * REVO? FIRE 


Snow and ice just melt away.” 
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CRESSALL 


MANUFACTURING 
COMPANY, 


40 & 41, STANIFORTH STREET, 


BIRMINGHAM. 


Manufacturers of 


BRITISH-MADE 


RESISTANCE 
MATERIALS. 


RESISTANCE NETS for MOTOR STARTERS, CON- 
TROLLERS, REGULATORS, ARC LAMPS, TESTING 
RESISTANCES and Special Resistances of Every 
Description. 


“CORD” MATERIAL for ELECTRIC HEATING and 
COOKING APPARATUS, SLIDING RESISTANCES, 
and for General and Special HEATING ELEMENTS 
of Every Description. 


ALL MATERIALS SUPPLIED BY US ARE ENTIRELY BRITISH 
MADE AT OUR OWN WORKS FROM MATERIALS 
OF BRITISH ORIGIN. 


Please Address your Enquiries to :— 


THE CRESSALL MANUFACTURING CO., BIRMINGHAM 


ACHESON -GRAPHITE 
‘POWDERS & ELECTRODES 


E. G. ACHESON, Lyn. 
5, Chancery Lane, London, W.C. 


See_ detailed’ and next ‘week’s issues. ~~~ 


The Lusty Lung, 

With ail his might 

The prai-:e is sung 

To friend Fluxite. 

Electricians, Plumbers, Gasfitters, and other Metal 
Workers all sing the Praises of 


DRAWN WIRE LAMPS 
ARE MADE AT PRESTON BY 
DICK KERR as the paste flux that solders even dirty metals 
without cleaning or corrosion, and joints lead 
; without solder merely by the use of a blow-lamp 


AND LIMITED, or blow-pipe. In short, Fluxite 
ABCHURCH YARD, CANNON ST, LONDON, EC. SIMPLIFIES SOLDERING 


LICENSED UNDER BRITISH PATENTS NO 21515 06, AND SUPERSEDES LEAD-BURNING. 
| 27712 /05 AND OTHERS If desired some solder can be filed into a little 
Fluxite and the two applied together. Fliuxite 
is a necessity in every tool-kit. 


YOU WANT SOME. 


Of Ironmongers and Oilshops, in 6d., 1/-, and 2/- ting. 
Made by THE AUTO-CONTROLLER CO., 54, Vienna Road, 
Bermondsey, 
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For Electric Power Stations. 
All sizes from 20 B.H.P. to 4,000 B.H.P. 


The Sulzer Diesel Engine is particularly suitable for 
Electricity Works. Its compactness of design permits 
of inexpensive foundations and economises floor space ; 
the simplicity of its construction and its reliability, 
the absence of auxiliary apparatus such as_ gas 
generators, steam boilers, etc., and the automatic regu- 
lation of fuel consumption are important advantages. 


They mean | 


CONTINUITY OF OPERATION 
A MINIMUM OF ATTENTION 
& LOW MAINTENANCE CHARGES. 


il 


4,000 B.H.P. Two Cycle Diesel Engine. 


SULZER BROTHERS 


(Winterthur, Switzerland), 
30, Norfolk Street, Strand, London, W.C. 


The firm of Sulzer Brothers was founded in Switzerland in 1775. 
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The Hall Mark of 
Quality in everything 


G.E.C. Switchgear. 


Robertson 
Carbon Filament Lamp. 


G.E.C, “ Magnet ” 
Electric Iron. 


G.E.C, “ Magnet ” 
Electric Fires. 


lectrical 


Every article featured on this 
page is British made to British 
Standards of workmanship. The 
G.E.C. have in their factories 
the most skilled workers, and 
on their staffs, 
specialist-consultants of excep- 
tional abilityand wide experience. 


G.E.C. Electric 


Ke'tle. 


Large Stocks held at all branches 
and agencies. Write for price 
lists and illustrated bulletins. 


scientists and 


G.E.C, “Mag. 
% net” Toaster, 


G.E.C. Small 


Power Motors, 


G.E.C. “ Freezor ” 
Electric Fans. 


The 


General 


GEC. Electrical Plant. 


G.E.C. Bells. 


Electric Co., Ltd., 


Head Office: 67, Queen Victoria Street, London, E.C. 


Telephone; London Wall No, 3600 (30 lines), 


Telegrams: ‘‘ Electricity, Cent. London.” 


~ Cablegrams: * Polyphase, London,” 


Home Branches: Manchester, Birmingham, Glasgow, Cardiff, Newcastle, Dublin, Belfast, 
Bristol, Swansea, Liverpool, Leeds, Sheffield, Nottingham, Hull, Southampton, Co:k, Aberdeen, &c, 


B hes and A ies in the 
British Empire :— 


British General Electric Co., Ltd., 257, 
Clarence Street, Sydney (N.8.W.), 590 
and 590a, Bourke Street West, Mel- 
bourne (Victoria), and 8,Willesden St , 
Wellington (N.Z.). General Electric En- 

ineering Co., 203 to 207, Murray 8t., 

erth, (W.A.), and Kalgoorlie (W. A.), 
Norman H, Bell, 83, Eagle St., Brisbane 
(Queensland). Colton, Palmer & Pres- 


| (South Australia). - The British General 


| 
| 


ton, Ltd., 53, Currie Street, Adelaide | 


Electric Co., Ltd., 88 and 89, Castl 
Street, Capetown, and corner of Love- 
day and Anderson Streets, Johannes- 
burg. The General Electric Co., Utd. 
(India), 14, Old Court House Street, 
Calcutta, and 106, Armenian Street, 
Madras. The General Electric Co. of 
China, Ltd., 2, Queen’s Buildings, Hong 
Kong, and 7, Jinkee Road, Shanghai. 
Bul'ock Bros. & Co., Rangoon (Burmah), 
Barbados Electric Supply Corporation, 
Ltd., Bridgetown, Barbados, 


| 
| 
| 
| 


Foreign Branches and Agencies :— 


General Electric de France, Ltd., 10— 
12, Rue Rodier, Paris. N. V. Van den 
Berg & Cos., Metaalhandel, 163, Prinz 
Hendrik Kade, Amsterdam. The General 
Electric Co,. Ltd, of Belgium, 17, 
Rue Neuve, Brussels, Anglo-Argentine 
General Electric Co., Ltd., 1475—148?, 
Biva-davia, Buenos Aires (Argentina). 
Huth & Co., Valparaiso, Santiago and 
Concepcion (Chili) The Bangkok 
Dock Company, Bangkok (Siam), 
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r “ELECTRICAL REVIEW” 


\ CHEAP PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 


Specific Articles of any kind Wanted, or for Sale or Exchange, are inserted at the rate of ONE PENNY 
per Word. (minimum |s.). Box Number and “Electrical Review” Address count as Seven Words. 


Three Consecutive Inserticns for the Price of Two, if ordered and prepaid with first Insertion. 
LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered to a given Number at the “ Electrical Review” Office, applications for Names 
and Addresses of the Advertisers will be entirely disregarded, and Letters giving incorrect Box Numbers will be destroyed. 


*,* The Seale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 


OFFICIAL NOTICES, &c., is. per line in Column. 


The ELECTRICAL REVJEW is the recognised etl of the Electrical Trades, and has by far the 
LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. 


Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box 
number ARE FORWARDED NIGHTLY. Postages incurred are charged at cost. F: 
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ELECTRICAL EDUCATIONAL NOTICES.—Continued. 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO, | aoa 


Training. Unique-system! Record series of successes.— UNIVERSITY 


(Established 1850). ENGINEERING COLLEGE, (Advertisements above and below.) 4283 
46, Watling Street, London, E.C. 
16, Albert Square, 26, Collingwood Street, 
Manchester. Newcastle-on-Tyne. ATHEMATICS effectively mastered by the ‘‘ U.E.C.”’ practical 


Correspondence System. The most profitable investment on 
market. Commercial Engineering, Works Management, Installa- 


By Order of the Directors of Macwell Ponting, Ltd. 
SALE BY AUCTION, WITHOUT RESERVE, 4284, 4285. "4986 

OF THE . 
COSTLY TRADE FITTINGS, . 
ig le A Engineers—to fill responsible positions in the Trade 


THE ELECTRIC GENERATING PLANT Boom ahead! ‘Think! dre you “U.E.0." 

particularly advise and quote you free concerning Course of Spare- 

- Time Training to most profitably develop your abilities. — Write now 
a n orking order ; ins 

Blectric Light Fittings Galles 8-H.P. Omnium to UNIVERSITY ENGINEERING COLLEGE. (Five Advertisements 

Motor Delivery Carrier; Telephone Transmitters; Iron Safes; Board Room above.) 4284 

and Office Furniture ; valuable Show cases and other items. s 


B. NORMAN & 


WILL SELL ‘THE ABOVE ON THE PREMISES, 


SITUATIONS VACANT. 


188 to Latest time for receiving 9.30 a.m. Thursday. 
ON 
WEDNESDAY, JANUARY 12th, at ONE. 
On View two days prior. Catalogues of the Auctioneers, 1, Gresham Street, ~ SA ee 
London, &.C. Tel. No. 2846 Central. 9813 It letters are not to be delivered to certain firms or individuals (it 


known), instructions to that effect should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best to carry out such instructions. 


EDUCATIONAL NOTICES, Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


Latest time for receiving 9.30 a.m. Thursday. 


repaid Advertisements are inserted under this heading at the rate 

Per Word (minimum Three Consecutive for Original Testimonials should never be sent. 
the price of two, if ordered and prepaid with first insertion. 

Box Number and EtectricaL REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and WAR o EPARTMENT. 
addresses of the Advertisers will be entirely disregarded. 


Military Camps, Southern Command. 


Unless otherwise instructed, all letters received in answer to advertisements 
— a box number are forwarded nightly. Postages incurred are charged at ELECTRIC LIGHTING. 


i a following Positions are Vacant at Camps near Salisbury :— 
M.1.E.E., A.M.I.C.E., A.M.I.M.E., Matriculation, B.Sc. Shilt Engineers, 


(Engineering), secured with minimum expense and energy Station Fitters, 
by E.C.’’ Individualised Correspondence Courses. Advice and Wiremen, 
guidance free. — Apply Advisory Secretary, UNIVERSITY ENGIN- Engine Drivers (Steam and Oil Engines). 
Bt. Park, Unfurnished single quarters can generally be provided. 


Preference will be given to applications from men who have been 
discharged from the Army or Navy, or are not eligible for military 
ORRESPONDENCE Courses in Civil, Electrical, and Mechanical | service. 
Engineering. Specially Reduced Fees during the War! Applications, enclosing copies only of testimoniais, and stating 
Success guaranteed ! — UNIVERSITY ENGINEERING COLLEGE. | briefly training, experience and wages required, should be sent to 


Advertisements above and below.) 4282 | the undersigned at once. Envelopes should be endorsed ‘‘ Power 
House Staff.”’ 
LECTRICAL Engineers desiring early advancement will be well CHIEF ENGINEER, Southern Command, 
E ‘advised to send for the ‘‘ U.E.C.’’ Prospectus, see UNIVERSITY Radnor House, Salisbury. 9806 


ENGINEERING COLLEGE advertisements, numbered 4281, 4282, 4283, 
4284, 4286, at once ! 4285 (Continued on next page.) 
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[December 81, 1915, 


SITUATIONS VACANT.—Continued. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


SITUATIONS VACANT.— Continued. 


CORPORATION OF WAKEFIELD ELECTRICITY DEPARTMENT. 


ANTED, two Switchboard Attendants at the Wakefield Cor- 
poration Electricity Works. Applicants must already have 

some experience of the working of a large A.c. switchboard. State 
salary required. The person engaged will be ‘on War Service,’’ 
but no applications are desired from those so engaged at present 
without the full consent of their employers. Written applications, 
enclosing copies of testimonials, to be addressed to the CITY 
ELEOTRIOAL ENGINEER, Wakefield. 9816 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three Consecutive Insertions for 
. the price of two, if ordered and prepaid with first insertion, . 
x Number and ELecrricat REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
og a box number are forwarded nightly. Postages incurred are charged at 
cos 


BOILER-House Foreman wanted in Corporation power station, 
experienced in efficiency testing, CO. recorders, &.; requ 
to undertake repairs to boilers and mechanical stokers, and act as 
reserve fireman on emergency.—Apply stating age, wages required 
and giving particulars of experience, to 9767, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


CHARGE Engineer is required immediately for Power Station 

in London district. Must be first-class man, experienced in 

working of turbines, B. & W. Boilersand E.H.T. supply. Progressive 

salary for really suitable man.—Apply stating age, ealary required, 

and giving full particulars of experience, technical and scholastic 

training, and when able to take up duties, to 9784, ELECTRICAL 
REvIEW, 4, Ludgate Hill, London. 


RMATURE Winder wanted immediately for re-winding Traction 
Motors; long hours and high wages for a good man-— 
MANAGER, Corporation Tramways, Brighton. 9801 


OROUGH of Eccles.—The Electricity Committee require a Shift 
Engineer (for permanent engagement) in their generating 

station ; wages 40s. per week, rising to 428. per week at the expira- 
tion of six months’ approved service; war service badge provided. 
—Applications endorsed ‘‘ Shift Engineer,’ stating age, experience, 
_and when able to commence duty, accompanied by copies of not 
more than three recent testimonials, to be addressed to the BoROUGH 
ELEOTRICAL ENGINEER, Electricity Works, Cawdor Street, Patri- 
croft, Lancs., and forwarded so as to arrive not later than Wednesday, 
the 3rd prox. 9817 


HIEF Clerk, capable of taking charge of small clerical staff ; 

must be good at figures and not eligible for army. A pro- 

gressive appointment.— Full particulars to 4225, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 


good general experience in dynamo design, 

also in very small high-class machines. State age, salary, 
&c. Shepherd’s Bush district. No person resident more th.n 10 
miles away, or already engaged on Goverament work, will be 
engaged.—4269, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAWING Office.—Junior Assistant wanted in large East-London 
electricity works; good handwriting, some knowledge of card 
systems and map tracing desirable. Must be ineligible for military 
service, and not on wat work.—Full particulars to 9815, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 


| pgpeencumery required for Factory within 20 miles of London ; 

experienced in power, lighting and repairs. Wages 9d: per 
hour.—Write, giving experience, &c., to 4238, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Eager ica practical, wanted for large motor repair and 

installation business; test-room experience in motor works 
desirable. Must be able to trace faults and be conversant with 
connections of A.C. motors, starters and accessories. Men ineligible 
for the Army and not on war work preferred.—Full particulars to 
9814, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN-Wireman wanted to assist in maintenance of 
lighting and power plant. Wages 83d. per hour and an 
additional allowance of 2s. 6d. weekly.— Applications to the 
ADMINISTRATOR, Graylingwell War Hospital, Chichester. 4278 


LECTRICIAN-Wiremen, screwed and slip tube, power and 

light ; also good all-round jobbing hand. No person resident 

more than 10 miles away, or already engaged on Government work, 
will be engaged.— Apply CoLLEY, 51, Great Ormond Street, W.C. 

4290 


'INGINE-Driver wanted, used to Diesel engines, one accustomed 

- to direct-current, three-wire supply. Wages to start 30s., for. 
56 hours per.-week.— Application, stating age, experience and 
testimonials, to ENGINEER & MANAGER, Electricity Works, Basing- 


stoke. 9808 
ITTER wanted, must be accustomed to Water-tube Boilers.— 
Apply ELEcTRIC WoRKs, Wigan. 4277 


ITTER-Driver required for central station. B.T.H. turbines. 
Wages 863., plus 4s. per week for war bonus. Reply giving 
fittings experience. Man appointed will be classed a munition 
worker.— Box 419, c/o Messrs. R. F. White & Son, General Adver- 
tising Agents, 33, Fleet Street, E.C. 9823 


E Slggrnciranry wanted, by a firm of Engineers under Government 

control in London District, to take charge of a View Rcom 
dealing with small electrical parts. Applicant should have had good 
electrical manufacturing experience and a sound theoretical training. 
One used to the supervision of both male and female labour 
preferred. Those already on Government work need not apply.— 
Writs or apply to nearest Board of Trade LABOUR EXCHANGE, 
mentioning this paper and No. 9771. 


EQUIRED at once, a capable Cable Operator, able to instruct, 
with knowledge of repairing and testing cable instruments ; 

also some electrical knowledge.—Write E. L. C., c/o Horncastle’s, 
61, Cheapside, E.C. ; 4258 


RzBcwBED for Liff Work, capable Electrician for repairs ; only 
men with good references and not on Government work need 
apply.—Apply your nearest LABOUR EXCHANGE, mentioning this 


_ paper and No. A 1214. 9719 


EQUIRED immediately for Gold producing Mine, West Africa, 

two competent Electricians with experience, three-phase 

installations.—Apply, with copies of testimonials, stating age, 

experience and salary required, 9803, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


HIFT Engineer wanted in power house, South Wales; War 

badge granted ; wages to start 40s.; A.c. and D.c. supply.— 

State fully training and experiences and when free, 9802, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ee tere Assistant required for West-End undertaking ; 
ineligible-—9796, ELEOTRICAL Review, 4, Ludgate Hill, 
London. 


UB-STATION Attendants of over military age, or who are 
otherwise ineligib'e for Naval or military service, wanted 
temporarily to take the place of men serving with the Forces. 
Wages £2 per week of 56 hours; overtime at single rates, and in 
addition 3s. per week war bonus.—Apply, with particulars of past 
experience, to GENERAL MANAGER, Electricity Offices, Dunning 
Street, Sunderland. 4203 


WITCHBOARD Attendant wanted at once, Slades Green Electric 
Light and Power Station (three-wire, D.c.). Knowledge of 
battery routine, wiring and arc lamps necessary. Average 56 hours 
weekly. State age, experience and pay required.—Apply, P. C. 
TrempgsT, 8.E. & C. Rly., Tonbridge Station. 4268 


'P\ELEPHONE Fitters required ; must be thoroughly experienced 

in intercommunication work; permanency for competent 
men.—PRIVATE TELEPHONE COMPANY, 28, Great Queen Street, 
Kingsway. 4239 


EST-Room Assistants required for testing electrical motor 
control gear of all kinds; also others for testing electrical 
meters.—Apply nearess LABOUR EXCHANGE, mentioning this paper 
and No. A.1087. NO person engaged on Government work need 
apply. 4247 


ANTED, an Electrician to take charge of D.O. installation, 
about 750 Kw., for hauling and pumping purposes; must 

be 6 o’clock man and have had considerable colliery experience and 
state salary required.—Apply to Box 56, Wrexham. 9807 


ANTED, Car Shed Fitter; preference given to one with a 
knowledge of B.T.H. equipment.— State wages, &c., to 
9810, ELECTRICAL REVIEW, 4, Ludgate Hill, London. : 


ANTED, Electrician - Wireman, thoroughly experienced.— 
Write, stating experience and wages required, to BURSTON, 
SuTTon & Co., 87, Bishopsgate, E.C. ; 4256 


ye competent and experienced Engineer, to take charge 

of London sales and export department of Electrical Manu- 
facturing Company; similar experience and intimate knowledge 
of motor control gear and meters desirable—Apply stating age, 
qualifications and salary required, to 4248, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED immediately, fully-qualified Electrician to take 

complete charge of all electrical equipment in large seaplane 

works on the South Coast. Highest references required. Good rate 

of pay to suitable man. No man on Government work will be 

engaged.—Write to your nearest LABOUR EXCHANGE, mentioning 
this paper and No. 9790. 


IREMEN for Lighting and Power, accustomed to casing and 
tube; permanency to suitable men.—Apply stating. age, 
married or single, and wage required with copies of testimonials, 
NoRTHAMPTON ELEOTRIO LIGHT & POWER Co.,' LTD., 25, Bridge 
Street, Northampton. 4216 


(Continued on next page.) 
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December 84, 1945.1] 


THE ELECTRICAL REVIEW SUPPLEMENT. 


SITUATIONS VACANT .—Continued. 


SITUATIONS WANTED.—Continued. 


Wome Resident Engineer wanted for Bargoed district 

(Glam.) by the Rhymney Valley & General Electric Supply 
Co., Ltd., to take charge three-phase sub-stations and underground 
aud overhead distribution. Must be good cable jointer with 
knowledge of transformers, meters, installation work, &c.—Apply 
by letter, stating age, experience, salary required, to SECRETARY, 
Prudential Buildings, Cardiff. 9818 


Cheap prepaid Advertisements are mserted under this heading at the rate 
oi One Penny per Word (minimum 1s), Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


AES of Electrical Station Engineers. (Founded 

January, 1913.) The protective organisation for Electricity 
Supply Engineers.—Write for particulars aud a copy of ‘‘ A.E.S.E. 
Progress’ to A.E.8.E., 41, Warren Road, Leyton, E. 4275 


| Mf letters are not to he delivered to certain firms or individuals (if 
known), instructions to that effsct should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best to c \wry out such instructions. 
Letters of appiicants cannot in such cases be | ‘stur,jed to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


SITUATIONS WANTED. ~ 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ExectricaL REVIEW address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
— a box number are forwarded nightly. Postages incurred are charged at 
cost. 


DVERTISER, experienced in supervision and manufacture of 

electric cooking and heating apparatus, installation, plant 

work, a seeks position.—4257, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


(41), considerable experience with large firm 
. manufacturing small motors, fans, accessories, &c., seeks 
position ; charge of business and production side of similar depart- 
ment. Excellent references. — 4201, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICAL and Mechanical Engineer, M.I.E.E., Assoc. 


M.1.C.E., thorough technical qualifications and large com- 
mercial experience home and abroad, desires responsible appointment. 
Tactful and energetic, used to taking initiative and control.-—9819, 
ELECTRICAL REvIEW. 4, Ludgate Hill, London. 


LECTRICAL Construction Engineer (32), home and foreign 


experience, motors, telephones, arc lamps; disengaged.— 
GoLDEN, 7, Randolph Gardens, Maida Vale, London. 4211 


eS Engineer (married), 20 years’ good experience in 
installation work of every description, last situation as 
manager of electrical department of old-established business; 


excellent testimonials.—4263, ELECTRICAL REVIEW, 4, Ludgate Hill, 


London. 


LEOTRICAL Engineer, disengaged, Westinghouse trained, 

12 years’ experience factory and large contracts, theoretical 

and practical experience in both A.c. and D.o. plant. — 4280, 
ELECTRIOAL. REVIEW, 4, Ludgate Hill, London. 


\LECTRICIAN (ineligible), martied, thoroughly experienced in 


4 all branches, requires permanent responsible position; good 


testimonials for supervision and abilities. —4264, ELECTRICAL — 


Review, 4, Ludgate Hill, London. 


disengaged ; light, power, ‘phones ; would take 
4 charge.—W.. 2, Montague Road, Hendon, N.W. 4267 


‘\NGINEER.Electrician, charge private plant ; wages £3. No 
eards.— IRELAND, Trulls Hateh, Rotherfield. 4287 


NGINEER - Electrician, Wireman, seeks situation; charge 
estate or works plant preferred.— BRAY, 146, Finborough Road, 
Kensington. 4266 


NGINEERING Draughtsman, versed electrical, mechanical 
and rtructural design. — 4217, ELECTRICAL REVIEW, 
4, 1 Ludgate Hill, London. 


{STATE- Engineer, Electrician (40), married (ineligible), seeks 
—4 appointment; competent man, any plant; 5 years present 
Private situation; highly recommended. — PHILPoT, Oakhurst, 
Merstham, Surrey. 4288 


ITTER’S Mate wants job; used to screwed tube work. Rate 
83d. per hour.—V. J. F., 32, Claremont Square, E.C. 4260 


OREMAN-Electrician, disengaged, seeks appointment, town or 
country, 20 years’ all-round D.c. experience generators, 
motors, lifts, power distribution, automatic signalling telephones, 
Construction. and maintenance. — 4213, ELECTRICAL REVIEW, 4, 
4, Ludgate Hill, London. 


7 Electricians capable of taking charge of large Power Plant, 

Wiring, Motors, Dynamos, Switchboard, used to Suction Gas, 
also Oil, Town, Gas and Steam, seek situations.—‘‘ ELECTRICIAN,”’ 
2a, Broad Lane, Tottenham, 4289 


IREMAN wants job lighting, power, &c.; excellent refs. 
Navy discharge. — Hopes, 117, Tufnell Park Road, 


Hollowav. 4262 
y= wants job; Government work preferred.—E., 10, 
Faraday Road. North Kensington. 4265 


TREMAN wants job, lighting, power, &c. Excellent references ; 
Army discharge.—CARROL, 7, Winchester Street, Pimlico. 


4261 

IREMAN wants job, casing, Simplex, barrel.— HARVEY, 
41, Mildmay Street, Mildmay Park7N. 4259 
IREMAN, reliable, wants job; any system; refs.—‘‘ B,”’ 
63, Blandford Road, Beckenbam. 4271 
ITREMAN, competent, case or tube; London rate.—F. B., 
18, Paddock Gardens, Upper Norwood. 4272 


OUNG Electrician (married), disengaged ; all systems, contract 
or maintenance.—G., 17, Cloudesley Place, Islington. 4276 


AGENCIES. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three Consecutive Insertions for 
the price of two, if ordered-and prepaid with first insertion, 

Box Number and Evectricat Review address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
= a box number are forwarded nightly. Postages incurred. are charged at 
cost. 


GENTS wanted in Colonies, allied and neutral countries, for 
sale of British-made fittings for half-watt lamps, &c.—9773, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


FOR SALE. 


SPECIAL CASH BARGAINS. 


WO Miles 2/16 Wire, twin twisted, red and black P.R., D.C.C. 
braided and compounded ; 110 yd. coils. £10 mile for quick 


sale. 

Telephone Cabinets.—We hold a large stock of new Cabinets, 

aranteed sound-proof, well made and quite new; usually 

sold at £15 each. Offered at very low prices to clear. State 
requirements. 

Hack-Saw Blades. Starrett make.—Large stock of 12” and upwards. 
For hand or power. Offered at 55 per cent. off list prices. 
State requirements. 

1 Ampmeter, up to 150 amps. 

2 ditto, ditto 120 amps. 

1 Voltmeter, reading up to 120 volts. 
In perfect condition. Price 25s. each. Any one sent on 


} Nalder Bros.’ make. 


approval. 
3-H.P. Witton Motor, 200 v., A.c., 1460 revs., 50 periods, single 
phase, fitted with 7” x 4” pulley, complete with starter and 
slide'rails. Price £15. 
Recently taken out of use for larger power. - 
8-H.P. Motor, 110 v., D.0O., fitted with 5” pulley, complete with 
slide rails and starter, 1250R.P.M. Electrica) Co.’s make. 
Price £12. 
THE LONDON METAL CO., LTD., 
1a, Forest Lane, Stratford, London, E. 4253 


FOR SALE. 


9 5 -KW. High-class Generator, comprising Enclosed Inverted 


Compound Engine, by Galloways, 16 in. and 27 in. 
cylinders, 11 in. stroke, 360 revs., and Mather & Platt 
6-pole Generator, compound or shunt wound, 550 volts. 
Modern first-class job; immediate delivery, 
60-H.P. (two) D Cc. Motors. by G.E.C., 250 volts, enclosed type. 
26-H.P. D.C. Motor, by G.E.C., 250 volts. ; 
80-Kw. Brush Generator, Enclosed Inverted Engine and D.c. Multi- 
polar Generator, 500 volts. 
THOMAS MITCHELL & SONS, Lrp.. 
Edgar Street, Bolton. 9747 


FOR SALE. 


-KW. Generating Set, D.c. 500 volts ; 600-kw. Generating 

80 Set, D.c. 500 volts; two Sets Highfield patent reversible 
Boosters, each set comprising motor, booster and exciter. 175 amps., 
0°150 volt, motor, D.o. 500 volts. ; 

Also several Tanks. 

Cheap before removal from London. 

Particulars on application to JOHN JACKSON & Co., Scotstoun, 
Glasgow ; or ALBERT BAIRD, 195, Clapham Road, London. 9740 


(Continued on next page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


(December 84, 1945. 


FOR SALE.—Continued. 


FOR SALE.-—Continued. 


FOR SALE. 


EARLY new Hori. Boring and Facing Machine, by the 
Atlas Engineering Co., with 4-in. boring bar. 
Motor-driven Boring Machine, by the Bement Miles Co., 
with 5-in. self-act boring bar, arranged for Motor drive. 
6-ft. arm Universal Radial Drilling Machine, by the Niles 
Tool Co. 
F 42-in. Morton Drawback Shaping Machine, with quick 

return motion. 

30-in. Vertical Boring and Turning Mill, by Butler. 

Double-geared overhanging arm Horizontal Milling Machine, 
by Kendall & Gent, table 3 ft. 6 in. by 12 in. 

No. 12 Lincoln type Milling Maehine, by Kempsmith, table 
2 ft. 6 in. by 12 in. 

Automatic Twist Drill Grinder, up to 2 in. diameter, by 
Mayer & Schmidt. 

‘* Gisholt ’’ Universal Tool Grinder, fitted with Pump. 

Treble-geared Boring and Facing Lathe, by Whitworth, 
3 ft. 3 in. faceplate. 


ATALOGUE of Stock MACHINERY. 2-3000 LOTS. 


RC Lamp Carbons for Sale ; open, enclosed and flame ; all sizes, 
ex stock.—M. O. HEOKELS, 4, Northumberland Street, 
Newcastle-on-Tyne. 9283 


TRECT-Current Generating Sets.—One 50-kw. and two 100- 
KW., 250 volts; one 120, one 140 and two 260-Kw., 500 volts. 

All enclosed high-speed engines and multipolar generators.— 
PacENIX ELECTRIOAL Co., 40, Broomielaw, Glasgow. 9762 


IRECT-Current Motors: 40, 80 and 100 H.P., 230 volts; 110, 
130, 150 and 450 H.P., 460—500 volts.—PH@NIX ELEc- 
TRICAL Co.. 40, Broomielaw, Glasgow. 9764 


YNAMOS, 3000, 1500, 1000 and 750 amperes at 6 volts, ready 

for delivery ; alsosmaller sizes delivered from stock. Machines 

let. on hire. —CANNING & Co., Electro-Platers’ Engineers, 
Birmingham. 7769 


LECTRIC Motors and Dynamos, Sale or Hire. Always a large 

stock of nearly new guaranteed machines. Immediate 
delivery.—ELEOTRO-GENERATOR Co., 14, Shepherd’s Bush Road, 
W. 'Phone: 488 Hammersmith. 4194 


LECTRIC Motors (50) for Sale, 440/500 volts, D.c.; cheap. 
*Phone: East Ham 693.—SuUGDEN, Wakering Road, Barking. 
4274 


Free on applicstion. Inspection invited. 
THOS. W. WARD, LTD., ALBION WORKS, 
Tel.: ‘‘ Forward, Sheffield.’ SHEFFIELD. 
FOR SALE. 


3- 440-volt, 50- Motors. 


One 40-H.P. Open Protected Type, Squirrel cage Motor, to run at 
730 R.P.M., complete with one double-width Belt Pulley, 14” x 
9", and one set of Slide Rails and Bolts. 

One 40-H.P. Totally-enclosed Auto-Starter. 


One 10-H.P. Slip-ring Motor, Totally Enclosed, Continuously Rated, 
speed 730 R.P.M. with free end shaft. 

One 10-H.P. Reversing Controller, with 5 contacts on both sides, 
with phase switching-off arrangement on 2 phases, and with 
necessary resistance. 


One 15-H.P. Slip-ring, poner Protected Type, Continuously-rated 
Motor, speed 730 R.P.M., fitted with back gear shaft through 
bedplate; having mounted : one machine cut steel reduction 
"gear, ratio 4—1 with back gear shaft fitted, with Pulley 12” x 
8” face ; complete with one set of Slide Rails and Bolts. 

One Protected Type Rotoy Starter. 


One 15-H.P, Squirrel-cage Motor, Open Protected Type, Continuously 
Rated, speed 780 R.P.M., fitted with Belt Pulley 12” diameter x 
8” face ; one set of Rails and Bolts. 

One 15-H.P. Auto Transformer Starter. 


One 5-H.P. Squirrel-cage, Open Protected Type, ieee -rated 
Motor, complete with Belt Pulley 8” diameter x 44” face; one 
set of Slide Rails and Bolts. 

One Star Delta Starter. 


Oae nel Motor, Open Protected Type, 970 R.P.M., free 
end shaft. 

One ‘‘ Empire’? Automatic Controller, by the Electrical Control, 
Ltd., Glasgow ; suitable for 40-H.P., 440-volt, 50-cycle, 3- -phase, 
elip-ring motor, open pattern, complete with one ‘* Empire ’”’ 
pressure regulator to operate between a pressure of 74 to 82 lbs. 
for air-compressor use. 


The above machines are brand new, all continuously rated. We 
could offer very low prices on application for delivery from stock in 
our Glasgow Warehouse. 


PATERSON & SERVICE, 
Engineers and Merchants, 
88, Bath Street, Glasgow. 9743 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrricat REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
= a box number are forwarded nightly, Postages incurred are charged at 


LTERNATORS for Sale.—The Lancashire Dynamo and Motor 
Co., Ltd., size 8}, one phase, 33} periods per second, 400 

volts, 40 amps., 1000 revolutiops per minute, No. 11,224. Helios 
Elektricitiéts Aktiengesellschaft, Koln Ehrenfeld, 6 Kw., 1500 revs., 
300 volts, 20 amps.; also two Switchboards.—Apply — 
DEWSBURY & Son, L7D., Littleton Street, Walsall. 4188 


LECTRIC Pulley Blocks for Sale; Three 14-ton 200/250-volt 

Electric Pulley Blocks, first-class condition, complete, ready 

for immediate delivery. Particulars on application.—4229, ELEc- 
TRIOAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, three-line Compound Engine direct coup'ed to Multi- 
polar D.c. Generator, both by Allens, of Bedford; steam 
pressure 160 lbs., voltage 460-560. Ia excellent condition and can 
be seen running at municipal power station in Midlands. Reason 
for disposal being too smail for practical use in largely-extended 
power house. — 9821, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


OR Sale, two Allen’s Compound Engines, each 116 H.P., cyls. 

11” and 15” x 7” stroke, direct-coupled to Allen’s compound 

wound 4-pole 70 KW. D.c.; Generators 110 volts, 636 amps. One 
Willans & Robinson’s 3-crank Compound Central Valve Engine, 
570 H.P., 300 RP.M., direct-coupled to 3-phase 
Alternator, 2,200 volts, 25 periods—R. H. LONGBOTHAM & Co., 
LTD., Wakefield. 9625 


OR Sale, 12-in. Centrifugal ra coupled direct to 60-B.H.P, 
Motor, 500 volts, 32-ft. head, 2;300 gal. per min. 14-in. 

ditto, coupled to vertical high-speed Engine, 32-ft. head, 2,650 gal. 
per min.—R. H. LoNGBoTHAM & Co., LTD., Wakefield. 9643 


OR Sale.—370-kw. Steam Generating Set, 460—550 volts, D.o., 
can be seen fixed working.—WILLIAMS, 37, Queen Victoria 
Street, London, E.C. 979: 


OR Sale.—150-kw. Compound Enclosed Engine, with Siemens 
Dynamo, 500 volts, continuous current, compound multi- 

polar machine; can be seen fixed. —Wiiirants, 37, Queen Victoria 
Btreet, London, E.C. 9800 


OR Sale, three-phase ee 240-Kw. at '85 power factor, at 
voltages between phases 2200, at 40 cycles; in excellent con- 
dition.—R. H. LONGBoTHAM & Co., LTD., Wakefield. 9254 


OR Sale, 240-kw. Generating Set, comprising three-crank 
Vertical Compound Engine, direct-coupled with three-phase 
alternator, 2200 volts, 40 cycles, up-to-date and in excellent condi- 
tion.—R. H. LonacBotHaM & Co., LTp., Wakefield. 9255 


OR Sale or Hire, high-class Dynamos, Motors, Alternators, Cable 
and Aro HUDDLESTON & Co., 72, Finsbury 
Pavement, E.0. 3203 


} Sale—One Turbo-Alternator, 1,000 Kw., 50 cycles, 
1,500 8.P.M., voltage 6,600, with Condenser and Edwards 
Air Pump.—B. H. LONGBOTHAM & Co., Ltp., Wakefield. 8164 


OR Sale, one Willans & Robinson Three-crank Compound 
Central Valve Engines, 570 H.P., 300 revs., direct coupled to 
three-phase Westinghouse Alternator, 2,200 volts, 25 periods. Two 
Allen’s Compound Engines, 116 H.P., 390 revs., cyls. 11 in. and 
15 in. X 7 in. stroke, direct coupled to Allen’s Compound-wound 
4-pole 70-Kw. D.O. Generators, 110 volts, 636 amps.—R. H. Lone- 
BOTHAM & Co., LTD., Wakefield. 9418 


OR Sale.—48-Kw. Generating Set, 500 volts, D.c.; 18-H.P. 
Motor and Turbine Pump for 12,000 gals. per hour, 550 = 
b.c.—RHys Harry, Llanelly. 4200 


OR Sale.—Four second-hand Excello pattern MUN 8-ampere 
100-cycle Arc Lamps and choking coils, 700 pairs white 
carbons.—TAYLOR, Macaulay Street, Huddersfield. 4246 


OR Sale, a bargain, six Wall and six Desk Pattern Ericsson 
Intercommunication Battery Ringing ’Phones, metallic 
circuits, and about 220 yds. 15 double-way cable.—HuBBER & SON, 
South Street, Exeter. 4189 


(Continued on next page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


FOR SALE.—Coniinued. 


OR Sale, one 100-H.P. 500-volt, 550-R.P.M. shunt-wound Motor ; 

one 10-H.P. 220-volt, 1200-R.P.M. compound-wound Motor. 

Arc Lamp Carbons, enclosed, open and flame, all sizes in stock.— 
4250, ELECTRICAL REVIEW, 4, Ludgate Hiti, London. 


ENERATING Sets:—One Willans-B.T.H., 325 Kw., 230. volts; 

one Belliss, 275 Kw., 500 volts; one Belliss, 160 Kw., 

240 volts; one Willans, 160 Kw., 220 volts; one Willans, 60 Kw., 
220 volts; one Willans, 50 KW., 220 volts. p.o. Motors from 
2/30 H.P., A.O. Motors 10/15 H.P.—JENNINGS, West Walls, New- 
castle-on-Tyne. 5939 


I fo speed Enclosed Engine, by Browett, Lindley & Co., 

cyls. 83 in. and 14 in. x 8 in. stroke, forced lubrication for 
to generator.—Apply Harry H. Garpam & Co., LTD., 
Staines. 9217 


bo yg Filament Lamps, by renowned British Manufacturer ; 

large quantity of 100 volts to 125 volts, 16 to 100 candle- 
power. Perfect delivery guaranteed. Cheap and good. — 3957, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OTOR, A.c., 83 cycles, 4 H.P. (new).—GRAHAM & LATHAM, 
Ltp., 104, Victoria Street, S.W. 4255 


OTORS.—One 10-H.P., 230-volt, protected type, shunt wound, 

900 8.P M. ; one 123-H.P., 230-volt, 680 &.P.M., shunt wound ; 

one 20-H P., 230-volt, 730 R.P.M., complete with Pulleys, Slide Rails, 
Starter, &c.—9812, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ARTICLES WANTED. 


Chee» prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three C utive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ExectricaL REvIEw address count as seven words. 


Where Advertisements are to he answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
= a box number are forwarded nightly. Postages incurred are charged at 
cost. 


CCUMULATORS wanted for refining purposes. Obsolete 
Generating Sets, Dynamos, Motors, and all kinds of 
Machinery. Scrap Cable, Arc Lamps, Meters, Metal Residues, and 
Scrap Metals of every description purchased for prompt cash, town 
or country.—Apply A. BRowN & Sons, 142, Lower Clapton Road, 
London, N.E. Telephone, Dalston, 555. Telegrams, Secondhand, 
Loweclap, London. Established 1860. 2585 


LEAROYD & Son, Bridge Works, Clapton, N.E.—Telephone : 

e Dalston 2278; Telegrams: Frangible, Lowclap, London— 
buys for prompt cash every description of second-hand Generating 
Sets, Accumulators, Motors, Transformers, old Arc Lamps, Meters, 
Cable, Scrap Metals, Metallic Drosses, &c. &e. Enquiries solicited. 
Established over 50 years. 4001 


A and D.c. Motors (second-hand) any type, any condition, 
wanted for prompt cash.—A. LEAROYD & Son, Bridge Works, 
Heatherley Street, Clapton, N.E. - - 4002 


HREE-Phase Motors :—7},12, 15,17 and 20 H.P., 220 volts; 
12, 15, 20, 60 and 150 H.P., 440 volts; 25, 50, 75, 100 and 

300 H.P., 500 volts ; all 50 periods. ELECTRICAL Co. 40, 
Broomielaw, Glasgow. 9763 


HREE-Phase Plant for Sale-—Two 500-Kw., 500-volt, Turbo- 
Generators, complete with condensing plant, switchboard, &c. ; 

One 400-Kw., ditto, but with H.S. Reciprocating Engine; also 100 
and 140 Kw. belt-driven Alternators. All 50 periods.—PHa@nix 
ELECTRICAL Co., 40, Broomielaw, Glasgow. 9761 


O be Sold, Five Electric Motors, 440 v., D.c., low speed, 30, 30, 

10, 6 and 2-H.P., complete with amp.-meter, switches, fuse- 
box, starter; all about new.—Apply by letter, VictoR BRUYNEIL, 
45, Horseferry Road, Westminster, London, S.W. 4270 


URBO-Alternator Set, comprising 1000-H.P. Willans Turbine, 
coupled to 750-kw. Siemens Alternator, 440 volts, three- 
phase, with surface condensing plant, Edwards air pumps, &c. In 
use for a short time only.—Apply Hakky H. GARDAM & Co., LTD., 
Staines. 8892 


WO 80-Kw. Generating Sets, comprising high-speed Engine, 
coupled to B.T.H. Generator, 460 volts D.c., for immediate 

sale and delivery from stock.—Hargy H. GarDAM & Co., LTD., 
Staines. 9680 


-KW. Testing Set, 100 volts, D.o., to 100/2,000 volts A.c., in- 
5 cluding rotary converter, transformer, switchboard. Also about 
80 Crompton enclosed Arc Lamps, with workshop lanterns, 100 volts, 
5 amperes.—Apply ALFRED GRAHAM & Co., St. Andrew's Works, 
Crofton Park, London, S.E. 9779 


10%; Motor-Generator, by E.C.C., Wolverhampton ; done two 
months’ work only; 460 to 230 volis D.c.—Harry H. 
GaRpDAM & Co., LTD., Staines. 9624 


3032: and 10-H.P., series-wound, 220-volé Motors; three 
45-H.P., 220-volt, shunt-wound Motors; Tangye Radial 
Drilling Machine, 3-ft. 6-in. arm; Steam and Electric Pumts; 
two Generating Sets, 110 volts.— MARTINS, 320, Witton Road, 
Birmingham. 4222 


-KW., 220-volt, six-pole shunt Generator, 500 revs., suit belt 
8 or direct drive; two years old, but as new.—DRUMMOND 
AND Co., Commercial Street, Middlesbrough. 4221 


15 -KW. 500-volt Generating Set for Sale, Belliss engine. 
Seen at work by appointment. Price £600. — 4241, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


| 8 -B.H.P. Gas Engine, by the National Gas Engine Co., Ltd., 

No. 22,607, has done two months’ work only, and for 
every practical purpose is equal to new.— HARRY H. GARDAM & Co., 
LtTp., Staines. 9681 


LL kinds of disused Plant, Machinery, Scrap Metals, &c., pur- 
chased for cash. If you have any Generating Sets, Motor, 
Dynamos, Steam Engines, Boilers, &c., you wish to dispose of, kindly 
offer same to us. Complete works purchased for dismantling.— 
Harry H. GarpamM & Co., LTp., Staines. Telephone, Staines ood . 


LECTRIC Motors, surplus stock, or good second-hand, wanted 
for cash.—4193, ELECTRICAL REviEw, 4, Ludgate Hill, 
London. 


AS Engine (Second-hand) required, 300 to 500 B.H.P., on 
producer gas.—Apply, giving full particulars, to 9811, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


-{\LD Electric Lamp Tops, any make, purchased. Any quantities 

for prompt cash per return ; top price given. Sell your goods 
direct to the original buyers. We pay £9 15s. per oz. for scrap 
platinum in large or small quantities. We also extract platinum 
from any metal and pay the above price. Highest cash value paid 
for disused artificial teeth, old gold, silver and jewellery in any 
condition; parcels received by post. Prompt cash per return. 
Mercury bought. We are buyers of all kinds of old metals, 
aluminium, brass, copper, pewter, lead, zinc and old cables. We 
pay carriage by goods train. Cash returned immediately as goods 
received. Inquiries solicited.—J. LEE & Co., Metal and Rubber 
Merchants, 56, Green Street, Bethnal Green, London. 4251 


NE Electric 10-ton Derrick Crane, 500 voltage D.c., second- 
hand, in good condition. State price delivered f.o.r., and 
where seen.—‘‘ ELEOTRIO,” William Porteous & Co., Glasgow. 4291 


ILATINUM in any form and quantity, purchased at highest 
P prices by Dany & Co., Lrp., 44, Clerkenwell Road, London. 


ANTED for quick delivery, a direct-coupled Steam Dynamo, 
. »D.c., 75 kilowatts capacity. Engine, non-condensing, 
» suitable for 100 Ib. steam pressure. Generator, shunt wound, 220 
to 230 volts. A second-hand set, if in good condition, would be 
suitable. Offers to state price, earliest delivery, age of plant, where 
it may be seen, and name of makers of engine and generator, 
number and size of engine cylinders, stroke, speed of revolution ; 
also particulars of generator.—9809, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


50 ft. or less g-in. ‘‘ Stabilit’’ Rod or near larger 
size.—WILSON APPARATUS Co., Hendon, N.W. 4254 


ANTED, Generating Sets, all sizes, Boilers, Accumulators, 
Dynamos, &c., for export; also Scrap Cable and Metals. 
Complete plants purchased.—WILLIaMs & Sons, 37, Queen Victoria 
Street, London. Telephone, 3938 City. 7000 


90 -KW. Generating Set, Belliss & Morcom three-crank six- 

cylinder Engine, coupled direct to Parker Dynamo, 210 
volts, 900 amps., 420 revs., Switchboard and new spare Armature. 
Seen fixed in London for next few days.—JOSEPH PUGSLEY, 72, 
Queen’s Circus, Battersea Park, London, 8.W. 4196 


90 -KW. 10-pole Generator, by Sandycroft,, 220 volts, p.c., 
150 R.P.M., modern and first-class machine.—Hagry H. 
GaRpAM & Co., LTp., Staines. 9578 


3 0 -KW. Alternator, by Brush Electric Co., 6500 volts, three- 
phase, 50 cycles; was supplied new in 1912 and has 


. done very little work indeed. In stock.—Apply Harry H. GARDAM 


AND LTD., Staines. 9268 


ANTED, anything up to three tons of high conductivity 
Copper Strip, section 1” x }”. Offers to 9820, ELECTRICAL 
REviEw, 4, Ludgate Hill, London. 


ANTED, 60 to 70-kw. Compound Generator, 230 volts, belt- 
drive ; must be in good order for war work.—9822, ELEo- 
TRIOAL REVIEW, 4, Ludgate Hill, London. 


ANTED, Lancashire boiler; 80-Kw., 220-volt Generating Set 
and two 50-H.P., 460-volé Motors.—MARTINS, 820, Witton 
Road, Birmingham. 4061 


(Continued on next page.) 
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14 THE ELECTRICAL REVIEW SUPPLEMENT. 


ARTICLES WANTED.—Continued. 


ANTED, Gas Engine direct coupled to D.c. shunt-wound 


20-kw. dynamo, 250 volts maximum for town’s gas. 


(550 8.TH.U.).—Full particulars and maker’s name and number to 
J. W. Gipson, Engineer and Manager, Gas and Electricity Works, 
Holsworthy, Devon. 4235 


ANTED, 150 to 200-Kw., 220-volt, D.c. Generating Plant. 

Alternative offers of engine and generator separately will be 

considered, but must be modern and price should accompany offer. 
—9579, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


pag tn direct 200-volt Motor.— Price and full particulars, 
GOLDSTON, Northampton. 4252 


WORKSHOPS, PREMISES AND SITES 
TO LET OR WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exvecrricat Review address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded, 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost. 


LECTRICAL Engineer in South Wales will place at the 

disposal of Manufacturers or others Shop and Window in 

main thoroughfare, established 1887, for the sale of Electrical 

Fittings, Glassware, Novelties, if satisfactory terms can be arranged. 
—4279, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MISCELLANEOUS. 


Cheap prepaid Advertisements are inserted under this heading at the rate 


of One Penny Per Word (minimum ls.)._ Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 
Box Number and Evecrricat REviEw address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
—— a box number are forwarded nightly. Postages incurred are charged at 
Cost. 


A BOON to every user of electricity.—A new British industry, 
economy in electric lighting, a great saving in the cost of 
metallic filament lamps by our patented process. We are now pre- 
‘pared to undertake the repair of burnt-out lamps, and large con- 
sumers should write for particulars, &c., THE ALLIES ELECTRIC 
LAMP REPAIRING Co., LTD., Montgomery Street, 


RMATURE Winding, Field Coils, Bearings, General Motor 
Repairs. —H. Dunn & SON, 32, Newington Causeway, S.E. 
4278 


AR Munitions.—Engineers who are prepared to take on Lathe 
Repetition work at their own Factory please communicate 
with 4224, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Where Advertisements are to be answered to a given number 
at the ELECTRICAL REVIEW Office, Applications for names 


and addresses of the Advertisers will be entirely disregarded, 


and Letters giving incorrect Box Numbers will be destroyed. 


NOTICE. 


| to the many hundreds of 
replies passing through this 


answering Advertisements to be 
EXTREMELY ACCURATE 
with regard to the figures WHEN 
ADDRESSING REPLIES to Box 
Numbers. 


Office each week, we would ask those yi 


The Signs of Quality: 


VEN the most casual 
glance ata ““Z” Drawn 
Wire Lamp will show you 
that every care is taken in 
manufacture. The well- 
finished cap is set on straight, 
the glass stem is_ properly 
centred, and the filament is 
anchored so that it cannot 
become detached from the 
hooks. Compare one of the 


Drawn Wire Lamps 


with any of the cheap Con- 
tinental lamps, and you will 
see wherein the difference lies, 
and understand why “ Z’s”’ 
are used by H.M. Govern- 
ment, municipalities, railways, 
and other large consumers 
who carry out exhaustive tests 
before placing their contracts. 
“Z” Drawn Wite Lamps 
have a ready sale, and yield 
a good profit. List and terms 
post free. 


Sole Makers: 


THE “2” ELECTRIC LAMP MFG. C0., 
Offices and Works: 
Standen Road, Southfields, London, S.W. 


Depots: 
BIRMINGHAM: 8, CHURCH COLMORE ROW,- 


SHEFFIELD: 19, DOVEDALE ROAD. 


Wholesale Agents: 


VERITY8, LTD., 81, KING STREET, COVENT GARDEN, 
LONDON, W.C., AND ALL DEPOTS. 

SLOAN ELECTRICAL CO., LTD., 12, GOLDEN LANE, E.C., 

BAXTER & CAUNTER, LTD., 219, TOTTENHAM COURT 
ROAD, LONDON, W. 
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= talk of. ~NEW LIST IN THE PRESS. 


War Economy 
applies to you— 


isn't only necessary 

that you economise 
in the little luxuries 
of your private life. 
Economy in your trade 
buying is just as vital. 


For your next Installa- 
. tion specify 


ARMORDUCT 


The Quality Conduit, 


- 


ISENTHAL & COQ., 


(DEPARTMENT 3), 


You will then effect Denzil Works, Neasden, London, N.W. 


practical economy in 


. Cost, Time and: Labour. l Office, P -General, &c. 


Contractors to the Admiralty, War Office, India Office, 


There are no annoying 

** after - faults” with 
Armorduct. It is in- 
stalled rapidly, with 
no excessive labour 
charges, and is steadily 
reliable under almost 
all conditions. 


LIsT OF 


PROFESSIONAL PAPERS 


PUBLISHED BY 


THE COUNCIL OF THE INSTITUTION OF 
POST OFFICE ELECTRICAL ENGINEERS. 


Price. Post free. 
“Machine -Switching in 
B. O. ANSON iid. 


“Direct Distribution from Main Telephone 


LO LOC LOLOL Le Ler 


A 
A 
i 
4] 


Parallel Cables in the same — xy 


- Underground Cables by Means of 
—E. A. PINK ... eee 6d. ... 7d. 


‘Manchester Fire Yam R, 
NimMo ... 10d. 


Low-Pressure Hot Water Heating 
T. J. MONAGHAN Gd. ase 7d. 


: 
: 
: 
“ Overhead Wire Construction ter Medium : 
= 


4 and Low Pressures.”—A. P. TRoTTER 6d. ... 7d. 
“ Alternating Measurements.” — 


“ARMORDUCT ”’ 
FLEXIBLE ENAMELLED 


Procedure at Stone-Throwing 
tions .in Police Courts in England 
and Wales.—W. H. Pownrsc 3d... 4d, 


“The Loading of Aerial Lines and their 
Electrical _Constants.”—J.G. Hitt Is. ... Is. 2d. 


“Telegraph Traffic and Power Plant 
for Pneumatic Tubes in Post Offices.” 
—Atec. B, Eason, M.A, AMIEE. Is. ... Is. 2d. 


“Preparation of Local Underground 
Schemes.” —A. RATTUE 7d. 


“Private Branch Exchanges.” — D. H. 
KENNEDY and J, W. TURNER 


“The Historical Basis of Modern Print- 
ing Telegraphy.”—H. H. HARRISON, 


ARMORDUCT 


Manufacturing Company, Lid., 


Farringdon Avenue, LONDON, EC. 


Works : 
Bathurst Works, Witton, near Birmingham. 


¢ 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 
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BY INCREASING BUSINESS WITH 


DRAWN 


ZZ, 


THE ELECTRIC LIGHT 6O., LID, 


PONDER’S END, MIDDLESE 


BY | 
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Hard Stove Enamelled Black Iron 
with Opalescent Globe. 


For one Half-Watt Lamp. 
300—1000 Watts. 


D 5977. 
Green and Gold Vitreous 
Enamelled Iron with Diago- 
nal Half-Opal Globe. 
For one Half-Watt Lamp. 
300—500 Watts 


SIEMENS| 
Weatherproof Lanterns 


for use with 


Half-Watt Lamps. 


D 5969. 
Polished Copper with 
3-in. iron female nipple 
and opalescent globe. 

For one Half-Watt Eamp. 
300—500 Watts. 


D 6113. 
Complete with Lantern (Opalescent 
or Frosted Panes). 
For one Half-Watt Lamp. 
200—1000 Watts. 


This fitting can be supplied with 
internal cut-out and substitutional 
resistance if required. ‘ 


We illustrate a selection of Weatherproof Lanterns which 
are specially constructed to carry Half-Watt Lamps. 
These Fittings are exceptionally well ventilated, 
, of efficient construction and permanent finish. For 

installations such as FACTORIES, WORKSHOPS, 


PIT HEADS, &c., they are proving most satisfactory. 


FULL DETAILS ON APPLICATION TO :— 


D 5989. a 
Stove Enamelled Iron with Opal- 
escent Globe. Complete’ with 
G.E.S. Porcelain Holder and 
Insulated Shackle Suspension. 
For one Half-Watt Lamp, 
300—1500 Watts. 


SIEMENS BROTHERS DYNAMO WORKS, LIMITED, 38 & 39, Upper Thames Street, E.C. 
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VICKERS umrrep. 


Complete 
equipment 
for the 
electrical 
lighting 
and 
driving of 
Machine 
Shops, 
Factories, 


Mills, &c. 


Motors and Generators of all Types. 
| Rotary Converters. 


Three phasesWillans Vickers: Turbo Alternator, 3,000 K.W. 


River Don Works. 
Sheffield. 


1,500"r.p.m., 50 cycles. 


- Patent 
Automatic 


Reversing 


Drive for 
Machine 
Tools. 


Il 


Double Automatic 
Air-Break Starter. 


Air-Break Drum. Type 
Starting Switch. 


Teonclad Oil-immersed 
Motor Control Unit, 


Oil-immersed Starter, 


. Oil-immersed Switch Pillar, 


A 


By adopting E.A.C. Alter- 
nating- Current Apparatus 
you will obtain one standard 
make of Switch and Motor- 
Control Gear right through 
your installation from main 
distribution board down to 
each motor control equip- 
ment, 


Main ‘Distribution Board for Five-Feeder Circuits. 


Vauxhall Works, 
South ‘Lambeth Road, 


The E.A.C. Drum - Type 
A.C. Motor Control Gear 


, possesses several novel fea- 


tures which will be of 
interest to all installation 
engineers. 


We will send full particulars 
on request. 


THE ELECTRICAL APPARATUS CO., LTD., 


LONDON S. Ww. 
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ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 
to Existing Advertisements (with Blocks) should reach here 


not later than MONDAY 


MORNING. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


GRAPH SERIES 


By EDWARD RAYMOND-BARKER, . M.1.E.E. 


HANDBOOK IN GABLE-BREAK 
LOCALISATION. 


Graphic Methods. The Calculator Board In Practice. 
Demy 8vo, 66 Pages, 88 Illustrations 


ALSO 


| GABLE-FAULT LOCALISATION 


GRAPHS IN PRACTICE. 


Demy 8vo, 68 pages, 24 Illustrations. 
Each of above :—Paper covers 1s. 6d., cloth 2s., post free. 


ALSO 


GRAPHS IN A CABLE-SHIP DRUM-ROOM : 


NOTES FOR JUNIOR ASSISTANTS. 


Limp Cloth, cut flush. 48 pages. 25 Illustrations 
including 10 Photo-engravings. 4 Tables. Super Royal 8vo. 


Price 2/6 net; post free 2/8. 


“The dry-as-dust, purely ‘arithmetical method of dealing with the 
necessary calculations which have to be made on cable laying expeditions, 
has been discarded as far as possible and replaced by the far more interesting 
graphic method. Very lucidexplanationsaregiven. . . . ‘hereading 
matter is written insuch a style as to be readily understood by those having 
the slightest knowledge of the subject. The book is profusely illustrated 
= photo aegne and numerous diagrams, and altogether reflects great 

redit on Messrs. Alabaster, Gatehouse & Co., who have produced a book 
wae cannot but be of great use tothe embryocable engineer.”—The Zodiac, 


“The collection of materials, and the clear explanations of the means of 
mpeanties cable and slack, are at least as useful as the graphs themselves, 
Raymond Barker has devoted much ingenuity and labour to 
perfecting "his calculator-board. ._ A feature of novelty in his curve 
sheets which deserves notice, and which must undoubtedly save labour in 
any tracing out of complicated diagrams, consists in drawing lines which 
instead of dots, are composed of Morse numerals, enabling each line to be 
readily identified from among a number of others.”"—The Electrician, 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.@. 


NOTICES RELATING TO PATENTS. 
Latest time for receiving 9.30 a.m. Thursday. 


John E. Raworth, 


Queen Anne’s Chambers 
98, The ‘iain Westminster, S.W. Chartered Patent Agent. 


OFFICIAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


METROPOLITAN BOROUGH OF ISLINGTON. 


HE COUNCIL are prepared to receive Tenders for the 
undermentioned Contracts for one year from April 
Ist, 1916 :— 
. Engine-room Stores. 
. Arc Lamp Globes. 
. Oils and Lubricants. 
Trausformers and Cast-iron Tanks. 
. Steel, Iron, Tools, Belting, Rope, etc.” 
Earthenware Pipes, Insulators, —— Bricks, Fire- 
bricks, Fireclay, etc. : 
Electricity Supply. Meters. 
Cables. 
Sundries, Lamps, Brushes, Arc Lamp Parts, 
. Cable Terminal, Service and Network Boxes, Tapes and 
Tron Castings. 

Forms of Tender, Specification, and Contract may be 
obtained upon application at the Town Hall on and after 
Monday, January 8rd, 1916. Samples of apparatus and goods 
proposed to be supplied by the tenderers should be forwarded 

to the ExectricaL Eoninerr, Lighting Station, Eden Grove, 
Holloway, N., as soon as possible. 
Tenders, properly endorsed, must be delivered to the under- 


(OI 


signed by noon on Fripay, 21st, 1916. 


G. E. FLETCHER, 
Town Clerk. 
Town Hall, Upper Stree 
9805 


1915. 


COMMONWEALTH OF AUSTRALIA. 


Postmaster-General’s Department. 


fi ENDERS are invited up to April 13th, 1916, for the supply, 


delivery on erection at Rockhampton Tel ephone Ex- 


change, State of Queensland, of Common Battery Multiple 
Switchboard, Schedule 362, or of Automatic or Semi-automatic 
Switchboard and Associated Apparatus, Schedule. 361. 


Tender forms can be obtained at the Commonwealth Offices, 


W. G. SPENCE, 
Postmaster-General. 


72, Victoria Street, S.W. 


9804 


Firms who are making 
MUNITIONS 


and may wish to extend 
their plant should read 


The Application of 
Electric Motors 
to Machine Driving 


ANDREW STEWART, M. LEE. 


A book of direct interest to 
all engineers, factory mana- 
gers, works foremen, etc. 


Royal 8vo, cloth, profusely illustrated. 


S. RENTELL & Co., Ltd., Strand, LONDON. 


¢9 Strand, LONDON. 


F. WIGGINS & SONS.. 


Mi k A Telephone. Avenue 2248 


FOR INSULATION. 
102, 103 & 104, Minories, LONDON. 


HOOPER’S 


Telephone: 1169 Avenue & 84 East. 


Telegraph & India-Rubher Works, Ld.|| 


31, LOMBARD ST., E.C.]- MILLWALL DOCKS, 
(Established 1860. ) LONDON, E. 
PURE TAPE | HOOPER’S Vulcanised India-Rubber 
AND STRIP, | that 
&c., &C., durability has been proved. ' 


Telegrams: LINEAR, London. 
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We are in a position 
to quote good 


PRICES 


and good 


DELIVERY 


for 


IRONWORK. 


SEND 


Western Electric 


TELEPHONES 
AND L ES 


ARE MADE. 


WE SOLICIT 
ENQUIRIES FOR 


SMALL 
IRONWORK. 


DETAILS 
OF EVERY DESCRIPTION. 


ENQUIRIES FOR 


LIGHT IRONWORK. 


Works: WESTERN ELECTRIC COMPANY, 


LIMITED. Woolwich. 
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“ELLISON” 


TOTALLY ENCLOSED OIL-BREAK STAR-DELTA STARTER 
WITH FULL AUTOMATIC FEATURES. 


PART OF ONE ORDER OIL-BREAK STAR-DELTA_ STARTERS. 


ABSOLUTELY “MISTAKE PROOF.” 


SEND FOR LIST No. 121. 


GEORGE 


OW: 
ANNE'S VICTORIA WORKS, VINCENT STREET. 
CHAMBERS, WARSTONE LANE, 


WESTMINSTER. 


4, GANNON STREET. PILGRIM STREET. 


SHEFFIELD: INDEPENDENT BUILDINGS, FARGATE. 


~ 


en 
The “ELEGTRICAL REYIEW’S ” 
SUGGESTIONS i 
for dealing with 
from Electric Shock should be in every Generating, Trans- fl = 
ry forming and Motor House. i 
Mounted on Cardboard, 1s. each, post free 1s. 3d. fi 
Mounted on Linen, and Rollers, 1s. each, post free 1s, 2d. e 1 
4, LUDGATE HILL, LONDON, E.C. 


Ve 
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Cloth 4/6 net. 


WIRELESS 


INFORMATION « DIAGRAMS 


By LEON W. BISHOP. 


CONTENTS : 


Chapter I.—The Transmitting Circuit. 

I1.—Transmitting Stations: Experimental or 
Low-Power Apparatus. 

», IU1.—Transmitting Apparatus: Professional or 

High-Power Stations. 

»» IV.—The Receiving Circuit. 

V.—Receiving Apparatus. 

VI.—Aerials and Grounds: Types and Con- 
struction. 

»» VII.—Protection and Installation of a Station. 

VIII. .-—Operation of Station. 

IX.—Breaking-in Systems: Methods of Simul- 

* taneous Receiving and Transmitting. 


—Codes. 
XI.—The Etiquette of Wireless and the Subject 
of Interference. 
Telephony. 


4, LUDGATE HILL, LONDON, E.C. 


Supplement : Latest Call Letters. 
. H. ALABASTER, GATEHOUSE & CO., 
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R NAME @ 
ADDRESS PLATES 
INIVORY-IVORINE-BRASS _ 
GERMAN SILVER-COPPER 
- TABLETS for ALL PURPOSES 
Prompt Delivery Guaranteed 
MFG. @ IX? 


DUGDELL'S PATENT MOVABLE 
FITTINGS. 


Fig. 225. 


HUNDREDS OF PATTERNS. 


Thousands of 
Repeat Orders. 


See Full Page Second Issue of 
“ Electrical Review” each month. 


< ON. APPLICATION. 


FAILSWORTH, MANCHESTER. 


The MOLLER Patent Dust-Proof AIR FILTERS, | 


H. R. WITTING & PARTNERS, 125, High Holborn, London, W.C. 


ELECTRICAL REVIEW . 


INDINGS AND CASES.—Subscribers and others 7an have their half-yearly 
numbers bound handsomely in Black Cloth at the rate of 4s per volume. 
Cases for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, London. 


High Pressure Oil Switches 


The CROFT GRANITE, BRICK & CONCRETE CO., LTD., 
GROFT, near LEICESTER. 


up 


| 
Post Free 4/§ 
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THE REES ROTURBO 


WOLVERHAMPTON, ENGLAND, | 
HYDRAULIC, ELECTRICAL and GENERAL ENGINEERS. 


ROTARY JET . 
‘DYNAMOS CONDENSERS 
Ws AND 
MOTORS AIR PUMPS. 
PATENT 
AND CENTRIFUGAL 
ELECTRICAL 
SURFACE 
MACHINERY. CONDENSING 
PLANTS. 
REES ROTURBO MOTOR-DRIVEN ROTARY JET CONDENSER. 
TELEGRAMS :— ON 
“‘ Hydroturbo, Wolverhampton.’ ADMIRALTY, LON DON OF F ICE bs 
cas WAR, Hastings House, 
TELEPHONES :— pe NORFOLK STREET 
1511 N Cc. 
central, London. OFFICES LISTS STRAND, W.C 


“PAZZO” 
Electric Hand Lamp. 


Takes a single dry cell of usual-standard size, 
obtainable almost anywhere. Metal-filament 
bulb and perfect optical lens and reflector, 
throwing a clear beam of light -100 feet. 


INDISPENSABLE FOR ALL PURPOSES. 


FINISHES: 


Type A—Black. 
», B—Burnished brass 


C—Nickel Plated. 
One Hour a 
per day ae. WRITE FOR 
50 DAYS \ Length - - 9 inches. 
upon one of our Diameter - 2 inches. 
Refills. Weight = - 39 02. 


The HAND LAMP which gives SATISFACTION. 


THE EQUIPMENT ENGINEERING CO., 


2 & 3; Norfolk Street, Strand, 


(2 lines). LONDON, W.C. London. 


\ 
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TO RS. | Notice the 
DYNAM OS . AND 0 | BALL 
SWITCHBOARDS. _ | 
MAKERS 
of the 
GOVERNOR. 
WILSON HARTNELL & CO.,Ltp., VOLT WORKS, LEEDS. 
London Office: 38, Victoria Street, Westminster, S.W. 
NI 
BIRMINGHAM. TUBE 6O., W. BROMWICH 


SPECIAL SWITCH CASES & BLOCKS. 
ANY SHAPE OR SIZE. SHAT L/S 


Wood Letters supplied ready for Wiring. 
Fan Frames of all kinds. 

Blocks for Sunk Switches 
General Woodwork for Electrical Purposes 


3 : PUNCTUALITY A FEATURE. CAPPER PASS & SON, Ltd., 
BEDMINSTER SMELTING. WORKS, BRISTOL. 
f all des. 
J. DODIMEAD & SON, Sellers of ANTIMONIAL LEAD of all Grades 
50, Tottenham Court Road, W. & LEAD ASHES & LEAD RESIDUES from ACCUMULATORS. 
Telephone 1137 Museum. Telegrams: Pass, Bristow.” Telephone 8475. 


Tel. Address; ‘‘ Clifford, Birmingham."' Established 1776. 


CHARLES CLIFFORD & SON, 
BIRMINGHAM. 


—— ~*~ Contractors to Admiralty, War Office, and Principal Railway Companies. 


PHOSPHOR BRONZE and GUN METAL 


in Castings, Sheets, Tubes, Rods, Wire. 
PHOSPHOR TIN and PHOSPHOR COPPER, MANGANESE BRONZE. 


BRASS and COPPER TUBES. 


SHEETS, RODS, and WIRE. 
-~ YELLOW METAL and NAVAL BRASS. 
TIN and COMPO WIRE and STRIP. 
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“LIVERPOOL” 


219, Tottenham Court Road, W. 


t 


MANCHESTER : 
H. G. MABBS, 
Marble St., Spring Gardens, 


LEEDS 


LOXLEY & 60., Ltd., 
20, Basinghall Street. 


NEWCASTLE-ON-TYNE : 
ROBERT BOWRAN & CO., Ltd., 
St. Nicholas Buildings. 


GLASGOW : 
A. & J. M’CULLOGH, 
140, West George Street. 


IRELAND 
LIVERPOOL _ ELECTRIC CABLE CO., Squre, 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle. Telegrams: ‘‘ Concentric, Liverpool.”’ 


MOTORS, 


ALTERNATING 


AND 


CONTINUOUS 
CURRENT. 


POWER APPLICATION 
SPECIALITY 


with us. 


Send Enquiries. 


CO., Newcastle-on-Tyne. 


o 


LONDON: 
. : 
S BAXTER & GAUNTER, Ltd., : 
yy 
\ ee, N 
\\ Be \\ 
| \ Sere 2 2 
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There are many good reasons for the 
increasing popularity of 


| 
SINGLE-PHASE MOTORS 


among them are:— Their superior 
starting char- 
acteristics, their 
quiet operation, 
smallspeed slip, 
their remote, 
control and 
automatic 
operation fea- 
tures and inter- 
changeable 104 
—208-volt con- 
nections. 


They keep-a-running. 
ts to 30 H.P.—25 to 140 cycles. 


CENTURY ELECTRIC CO. 


19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


STOCK OF “CENTURY” MOTORS IS CARRIED IN LONDON BY | 


SWEDISH GENERAL ELECTRIC, LTD. 


(Sales Manager: R. A. MARPLES). 
Canada House, KINGSWAY, W.C. 


Telegrams: ‘‘Autosyncro, London.” 


SHOWELL SONS, 


LIMITED, 


STIRCHLEY, BIRMINGHAM. 


CAST 


CABLE SOCKETS, 


Suite No. E. 74. 
Type A. Made—Amps. 


Type B. Cranked. | 10, 25, 50, 100, 150, 
Type C. Right 200, 300. 400, 500, 
Angle.) 600. 
IMMEDIATE DELIVERY. 
PRICES ON APPLICATION. 


Sole Agent for Electrical Trade :— LIONEL ROBINSON 4 
3, Staple Inn, London, W.C. Telephone: Holborn 6323 


- GENERATORS, 


WE MANUFACTURE 


c.c FROM i to 3 H.P. 
MOTORS, 

DYNAMOS, 
_ MOTOR- 


ROTARY 
CONVERTERS, 
POLISHING, 
BUFFING and 
GRINDING 
ALOTORS. 


The SMALL POWER DYNAMO & MOTOR CO., 
OLD LANE, OPENSHAW, MANCHESTER. 


SIMPLEX 


Shell Inspection Lamp 


(as approved by the Home Office). 


As supplied to many National 
Shell Factories. 


Sent out complete with three 
yards flexible. 


Robust for hard factory use. 


Made with and without switch 
in handle. 


Price with switch 
21/6 


Price without switch 


14/- 
Simplex Conduits, Limited, 


GARRISON LANE, BIRMINGHAM. 


LONDON— | LEEDS— 

113-117,Charing CrossRd., 6, White Horse Street. 
MANCHESTER— w.c. | LIVERPOOL— 

16, Corporation Street. | 96, Whitechapel 

GOw— | SWANSEA— 

72a, Waterloo Street. | 14, Heathfield Street. 
BRISTOL— CARDIFF— 

11, Denmark Street. | 4, Westgate 
NEWCASTLE— ABERDEEN— 

61—65, High Bridge.. | 1, Crimon Place: 
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Nat. Tel. No. 160 Worcester. 


Please 
give 
us 
your 
Enquiries 
for 
odd 
sizes 
whether 
taller 
or 
shorter 
or 


Makers of 
all kinds of 


TRANSFORMER 
PILLARS. 


ARC 
LAMP 
PILLARS. 


BRACKETS. 


CARRIERS. 


Telegrams : Q U A L TY Worcester. 


Established 1814. 


FEEDER PILLARS. 


No. 1326 (Registered Design). 
MADE IN SE 
BUT QUOTATIONS ALSO 
GIVEN FOR OTHER SIZES. 

These Pillars are of very nice appearance, are thoroughly 
good castings, and are very efficiently ventilated. Each Pillar is 
with two doors, nung on massive ornate malleable iron 

inges pivotted on in. dia. Brass Pins, and each door is fitted 
with a good Brass Lock. The first six sizes measure 4 ft. high 
overall above ground, the next 5 sizes, 4 ft. 3 ins. high, and 
size 5, 4 ft. 9-ins. high above ground. The underground part of 
all sizes is 1 ft. 8 ins. long. 


STANDARD SIZES: 


Inside Dimensions, Clear Openings of Doors, 
Size 1 ove 19 x 12 ins. eee 33 x 165 ins. 
vy 18 19 x 14 ins. eee 83 xX 165 ins. 
1B 21 12 ins. eee 33 17 ins. 
eee 21 x 14 ins. 83 17 ins. 
a ee 21 x 16 ins. eee 33 xX 17 ings. 
2C ove 21 -x 18 ins. 33 xX 17 ins. 
” 2b ace 25 x 14 ins. eee 86 xX 21 ins. 
” 3 ooo 25 xX 16 ins. ase 86 xX 21 ins. 
25 x 20 ins. ove 36 xX 21 ins. 
SD 81 x 16 ins. ove 36 xX 27 ins. 
» 4 eee 81 x 20 ins. eee 86 X 27 ins. 
” 5 eee 86 xX 24 ins. tee 42 X 828 ins. 
» 6 eee 42 x 24 ins. eee 62 x 38 ins. 
os fate 36 x 30 ins. eee 46 x 30 ins. 
» 8 42 x 30 ins. 46 xX 36 ins. 
” 9 eee 36 x 36 ins. eee 42 x 33 ins. 
1» 10 36 x 30 ins. 42 x 33 ins. 


SEVENTEEN STANDARD SIZES, 


Contractors to H.M. Government. 


with 
divided 
up 
interiors, 
&C., &C., 
also 
for 
doors 
and 
frames 
for 
brick 
chambers. 


Makers of 
all kinds of 


FEEDER . 
PILLARS. 


INCANDESCENT 
LAMP 
PILLARS. 


CORONAS. 


MANHOLES. 


| 
YO ONLY ADD DMORE, LIMITED, 


ARMATURE NOTCHING PRESS (590) ‘ 
io In notching armature 

plates accuracy is 

essential, also quick 

aljustment from one 

«  Giameter to another. 


These requirements 
are provided for in 
T.&C. NOTCHING 


& Several Sizes. 


ENGINEER Ss Tece¢rams: DERWENT, BIRMINGHAM. 


TeLepHones- Birmincnam 376 Centrac. Lonoon 177 


For 
~ELECTRIC LAUNCHES, 
VEHICLES AND 
SIMILAR PURPOSES 


D-P Battery Co., Ltd. 


Head Offices: Bakewell, Derbyshire 
London Office: 11 Victoria St., Westminster, S.W. 
Telephones : 2 BAKEWELL; 291 WESTMINSTER. Established 1888, 


Telegrams: “BATTERY, BAKEWELL” ; “CUMULOSE, LONDON.” 
Cables: A BC CODE, 5th Edition. Contractors to the Admiralty and the War Office. 


4, 


Telephone | 
Teélegrams- 
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FIBRE TROUGHING 


HELD. 


As supplied to Messrs. W. T. Henley’s 
Telegraph Works Co., Ltd., for the Central 
Argentine Railway, the Buenos’ Ayres 
Western Railway and the London and 
North-Western Railway. | 


THE KEY ENGINEERING COMPANY, LIMITED, 


4, Queen Victoria Street, Works— ; Elevator Road, - 
Mansion House Buildings, Trafford Park, Trafford Park, 
LONDON, E.C. MANCHESTER. MANCHESTER. 
Telephone No. 7234 Central, London, Telephone No, 4945 Central, Manchester. 
Télegrams—' KEYPOINT, CANNON, LONDON.” A.B.C, Code, 5th Edition. Telegrams—“' KEYPOINT, MANCHESTER,’” 
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To Firms engaged on 
MUNITIONS 
requiring Single, Two or 
Three - phase Motors. 


We can give you special 
deliveries, often from stock, 


any size in F OURTEEN 


days certan . ... . 


Contractors to H.M. Admiralty, War Office & G.P.O. 


11, QUEEN VICTORIA ST., LONDON, E.C. ee han 70, NORTH STREET, LEEDS. 


Telephone: 4468, City. 


THE TERMINAL. 
il lng 


EBONITE, 
VULCANITE 


HARD RUBBER MOULDED GooDs, 
ROSS COURTNEY & CO., Ltd., 


UPPER HOLLOWAY, LONDON, N. 


“Ready for attachment. 


ADVANTAGES. —tadeatonctible. Facility with which it can be fixed to cable. 
Double stre a by having two thicknesses of metal. Certain contact between 


and wire always assured. All in one piece ; no loose parts. 


IMMEDIATE DELIVERY. 


SHEETS, RODS, TUBES ELECTRIC 
(Red or Black). DENSERS 


‘FOR ALL PURPOSES. 


Condensers for HIGH TENSION and WIRELESS Work. 
High-Class Condensers for Telegraph & Telephone Lines. 


Prices, &@z, STANDARDS OF HIGH PRECISION. 
MANSBRIDGE AND ROLLED TELEPHONE CONDENSERS. 
STEPNEY RUBBER WORKS, Sole Makers of A. L. Dearlove’s Patent Artificial Line. 
BLACKHORSE LANE, CONTRACTORS TO THE ADMIRALTY. 
WALTHAMSTOW, N.E. THE TELEGRAPH CONDENSER CO., 


Vauxhall Street, Kennington Oval, London, S.E. 
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T 
SCIENTIFIC 
SYSTEM OF 
ELECTRIC LIGHTING 


ARTISTIC 
WINDOW LIGHTING, 


WITH METAL FILAMENT LAMPS. 


——_ 


TUBOLITE does not project 
into the space required for 
goods, nor does it throw a 
glaring light in the direction of 
the street. The window dis- 
play is shown to the best 
advantage in a clear well- 
diffused and attractive light. 
The specially-designed reflec- 
tor increases the useful light 
by 50 to 100 per cent. 

Made in several patterns to 
suit various requirements. 


We are now supplying 10-INCH LAMPS 
as well as our standard lamp 83 ins. long. 


G, Send for Particulars and Price Lists te— 


The LINOLITE COMPANY, 
25a, Victoria Street, Westminster, S.W. 


"Phone: 244 Victoria. Tel. Add.:“ Windolite, Vic., Lendon.” 
-Code: A B.C., 5th Edition. 


Contractors to H.M. Minister of Munitions 


and all Government Departments. 


CRYSELCO 


Manufactured only by the 
All-British Lamp Company, 


CRYSELCO, LIMITED, 


Kempston Works, 
BEDFORD. 


Telegrams : “‘ Cryselco, Kempston.” Telephone : 177 Bedford. 


CRYPTO 


CATALOGUE ON APPLICATION. 


Telephoret 2240 (3 lines), 


ALTERNATING 
CONTINUOUS CURRENT 
MOTOR GENERATORS. 


THE CRYPTO ELECTRICAL CO, 


ACTON LANE, WILLESDEN. 


Telegrams: Commutator, London? 


BRISTOL: 37, VICTORIA ST. GLASGOW: 44, ROBERTSON ST. BELFAST: 88, WELLESLEY AVE. 
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There’s a deal of comfort 
in the feeling that your 
Motors are safe— 


in knowing that your electrically-driven machinery is 
running full time, that it is out of the power of any 
ignorant or careless operator to cause breakdown and 
delay by mishandling the motor or damaging the starter. 
And the material side of things counts too, the efficiency 
that keeps the output up and maintenance down. 


It’s all up to the Control Gear. 
“%  That’s why so many 


GY 


ty e e e 
Zz, Engineers insist on 


Mechanically, these two Controllers 
are designed and made for arduous Zw 
service ; they are totally enclosed in Oe 
strong iron housings with glazed doors, ty 
fit for service amid flying chips and dust. Z 
Electrically, they represent the highest de- &QY 
velopment of the hand-operated Starter, being 
so simple in operation as to be easily handled.by 
female or unskilled labour, and so thoroughly 
automatic that misuse and mistakes are made im- ' 
possible or harmless. ZF 


‘Conspede’ Panels are for starting and stopping Constant Speed 
The D.P. Main Circuit Breakers Starting’ Rheostat are Go, 
controlled by the one handle, which can be used in only one way. Press a B 


Prin‘ed by Cars, L7D., 147-150, Gt, Saffron Hill, Charterhouse 8t., E.C., and Published by the Proprieters H, 


WW nna nnn 


button at the side or reverse the handle to stop. D 
“COVSPEDE ’ ‘Varispede’ Panels start and stop the Motor in exactly the same way, but have ZF 8 
Panel for also an interlocked Field Regulator for Speed Control of variable speed motors— FZ ; : 
Constant Speed the interlock compels full field during starting. ZF Se - 
Motors. : Speed Control. 
G 
Gp 
The opinion of armament manufacturers is G 
reflected by the extensive way these Panels ZF 
are being ordered for the control of Machine Go 
Tools “On War Service.” 
PARTICULARS AND PRICES ON REQUEST. 
us 
= ° = 
= 147, Queen Victoria Street, London. 
MANCHESTER : Works: GLASGOW : = 
= 30, Cross St. BEDFORD. 50, Wellington St. = 
AussasTer, GATEHOUSE & Ce., 4, Ludgate Hill, Londen: 
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FOR ALL PURPOSES 


ACCUMULATORS 


CENTRAL STATIONS, 
HOUSE LIGHTING, 
ELECTRIC VEHICLES, 
TELEGRAPH WORK, 


&e., &c. 


Head Office :—82, VICTORIA STREET, LONDON, 


Telegrams: Acidulated, Sowest, London,” 


Telephone: 3181 Victoria, 


Cay CEILING BOX WITH HOOD. Th] war CEILING ROSE. 
THREE WAY. “THREE WAY. { COMPOUND. THREE WAY. 
Y f \ LAMPHOLDER ]  LAMPHOLDER 
F 6/308 TWitt FLEXTBLE. Two CABLES. 
3 WALL BOX. . WALL Box. 
Y 
Y 
Y 
Y ‘U- SEAL 
Y WHITE'S PATENT SYSTEM 
“7A tometer! £8 | 
len TUMBLER x 

Y | ! FOR USE WITH C.1.S. CABLES IN BAD SITUATIONS, HHL EE 
Y SUCH AS CHEMICAL WORKS, DYE WORKS; BREWERIES, COLD STORES, TANNERIES, &c. Na, 

Y ST. HELENS CABLE & RUBBER CO., LTD., ELECTRICAL DEPARTMENT, WARRINGTON. 3, 


' 
= 
: 
4 
Y 
Y 
= 
= F 
= 
= 
= 
= 
== 
= 
== 


xvi THE ELECTRICAL REVIEW. [December 34, 1945.. 


cn 


$23 


The New Year—After the War— 
The Electrical Trade. 


Unlike past years, there is very good 
reason to believe that 1916 will prove 
ah to be a year of great interest to the 


|, businessman. Without making an effort 

oe to prophesy when the war will end 

oo there is no doubt that when it eventually 

does, every class of trade will undergoa 

change. The Electrical Trade will be 

foremost. ‘There will be a great demand a 


for electrical supplies of every description 
immediately.—Competition will be keen. 
—Will you be prepared to meet it ? 


Are you dealing with a house who are ES 
in a position and have a reputation for 
PROMPT DELIVERY ? 
A Firm who study their client’s interest ? 
A Firm who are FIRST to acquaint 
their customers of any change in the 
price of goods ? 


S535 


We are just revising our circularising list, 
would you be interested to receive a copy of 
each new pamphlet issued > If so, send a post- 
card and we will place your name on the list. 


LARGE STOCKS KEPT OF ALL MAKES 
OF METAL _ FILAMENT _ LAMPS. 


525 


DRAKE & GORHAM, Ltd., 


Telegrams: | LONDON : 1, Felix Street, S.E. 

Loxpos. MANCHESTER : 47, Spring Gardens, 370 

GLASGOW : 50, Wellington Street. 

Liverroor. LIVERPOOL : 37, School Lane. 
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THOMAS BOLTON SONS, 


COPPER SMELTERS & nt 
Registered Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
SUTTON ROLLING MILLS, ST. HELENS. 


LONDON OFFICE: 57, BISHOPSGATE (W. Lee Mathews). 


TELEGRAPH ADDRESSES :—" WIREDRAWN, LONDON.” “BOLTON, OAKAMOOR.”* 
“ROLLS. WIDNES.™ *BOL'TON, SUTTON OAK.’ 


ROLLING MILL. 
HIGHEST CONDUCTIVITY FOR ALL 


ELECTRICAL PURPOSES... 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


Contractors to the Home, Indian and Colonial Government Departments, and to the 
Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Cos., &c., &c. 


( - 1 
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CONTRACTORS’ COLUMN. 


[The following information is published in the interests of electrical contractors and others who are seeking for openings for new business, 

Considerable mse is incurred in the production of this column, and every care is taken to ensure that the information is new and accurate, 

but it-will be understood that in a matter where so many correspondents are engaged, and where the amount of information to be handled is very 
jhis cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully investigated.] 


ABERDARE.—Alteration, ‘‘ Welsh Harp,” Commercial Street; T. Roderick, ee Kerry).—Rectory house; G. A. E, Hickson, anpiien, 23, 


architect, Ashbrook House. enny Street, Tralee, 

ACCRiINGTON.—New Church at Spread Eagle; Trustees. Primitive Method- KINGSTON-ON-THAMES.—Exstensions to works, for Sopwith’s Aeroplane 
ist Church in Whalley Road; Trustees. Co. < 

ALTRINCHAM.—Housing scheme; Surveyor to U.D.C. LEEDS.—Additions to Mount St. Mary’s Roman Catholic Church; Rector. 

, TON.—G. for Lee Spinning Co., Ltd. LONDON (Bermonpsey, S.E.).—Temporary wards at the Princess Club Red 

Cross Hospital, Jamaica Road; J. Carmichael, builder, $31, Trinity 

BACUP.—Rebuilding part of Throstle Mill, for J. Maden & Son, Ltd., cotton Road, Wandsworth Common, $.W. 
spinners. (LEWISHAM, S.E.).—Houses, Arran Road, Catford; J. Watt, builder, 

Bromley Road, Catford. 

BARNSLEY.—Garage at 36, Pitt Street, for Dr. Sheridan. Extension of (InrorD, E.).—Houses Hickling Road, for A. Burch. Granary, etc. 
workshop at May Terrace, for M. E, Tune. Two dwelling-houses Oalticid “Roadiaad High Road; Banks, Martin Hammond & Co. 
in Locke Avenue, for F. Ward, Additions to shop, for Barnsley architects. Garage, Balfour Road; Hammond & Miles, builders. 

BATLEY.—Garage at Henry Street, Batley Carr, for J. Fenton & Sons, Ltd. Castle a Mansi ence, Bracken Gardens; Hooper Bros. Flats, 

A ansions, River View Gardens; Peppiatt & Cooper. 
Generator house at Lady Wile, Business premises, Upper Richmond Road; Hunt & Jones. 

BiRMINGHAM.—Factory; Buckland & Farmer, architects, Norwich Cham- (S.W.).—Rebuilding 25 and 27, Buckingham Palace Road; L. Martin, 
bers. Premises (£4,000), for Taylor & Challen, engineers; T. architect, Seymour House, Waterloo Place, S.W. Building, 2: 
Elvins, builder, Naden Road. Little Smith Street; Creed & Heal, architects, 5, Verulam Build- 

RADFORD.—R tion of Prospect Cottage, Allert brancl ings, Gray's Inn Road, W.C. 

BRA —Reconstruction of Prospect Cottage, erton, as a_ branch 

library and reading room; the City Architect, Town Hall. MANCHESTER.—St. Dunstan’s ‘Roman Catholic School, Bluestone Road, 
Moston; Rev. Father Routledge. Renovation of Lumb Mill, 
BREDBURY (CHESHIRE). ayy of portion of works, for the Bredbury Droylesden, for McConnell & Co., Ltd.,. cotton spinners. 


Steel Works Co. (£3,000 
RIGHTON.—Alterations to the “ a Lion,” Park Place, for the Licensee. 
NORWICH.—Extensions, St. George’s Bridge, for Howlett & White, Ltd. 
BURTON LATIMER (near Kerterinc).—New Baptist Church; Trustees. 


OSWALDTWISTLE.—Refuse destructor; Surveyor to U.D.C. 
CHACETOWN  (Licurietp).—Houses, Cross Street, Chase Terrace, for 
Churchill Bros. Additions to residence, for Dr. Horton. OTLEY.—Alterations, for W. Sinclair & Sons, Albert Works. Garage at 
Beech Hill, Otley, for H. Stephenson. 


PATRICROFT (near MANCHESTER).—Rebuilding sewing cotton mills; Erman 


NORTHAMPTON.—Alterations for R. W. Sharpe, 29, Abington Street. 


CHATHAM.—Alterations, 199-203, High Street, for A. J. Whitehead. 


cae ei D.—Boiler-house, Holme Brook Works, for Robinson & Sons, and Roby, Cawdor Street Mills. 
d. Additions to store, Welshpool Pottery, Barker Lane, for 
cag Son. PENDLEBURY.—Additional electrical installations at local collieries; A. 
Knowles & Sons, Ltd., colliery proprietors. 
CLIFTON (NEAR MANCHESTER).—Additional surface buildings (with electrical . 
installations), at Astley Green Collieries; Clifton & Kersley Coal PUDSEY, .—Reinstatement < pretties at Union Bridge Mills, for Gerald, 
Co., Ltd. Hartley & Co., Lt 
COVENTRY.—New schools, for Trustees, Gosford Street Baptist Church, RADCLIFFE.—Extensions ; ak & Pilkington Co-operative Society. 
COWES (I.0.W.).—Houses, Park Road; J. Ball & Son, builders, Victoria eines (Yorks.).—Alterations to ‘‘ The Board,’? High Road, for R. V. 
Road. irtley. 
DAGENHAM (Romrorp).—Extensions, for the Sterling Telephone Co, taniace = —52 houses, Thorpe Hesley, Wentworth, for Newton, Cham- 


& Co., Ltd., Thorncliffe Ironworks, Sheffield. 


SCARBOROUGH.—Wesleyan Church (£8,000), Queen Street; Withers and 


GLASGOW. aoe’ of bonded stores, for the Distilleries Co., Ltd. 
15 
(& Meredith, architects, London. 


Wire Co., Ltd., & Gills, Ltd.; H. Spivey, owner. 
H'JDDERSFIELD.—New premises, for St. Saviour’s Mission, Leeds Road 


GOVAN.—Secondary school; M. Adam, architect, 160, Hope Street, Glasgow. 
SCOTSWOOD-ON-TYNE.—New St. Margaret's Church; Rev. FE. C. Harris, 
GRANGEMOUTH.—Extension of shipbuilding yard, for Greenock & Grange- Curate-in-charge. 
mouth Dockyard Co., Ltd.; Manager. at te thes 
: HANDSWORTH.—Cannon Street Memorial Baptist Church, Holyhead Road; tect, Malton. 
: Trustees. SOUTHEND-ON-SEA.—Additions, 40, Prittlewell Street, for C. Floyd. 
ae HAWICK.—Anderson Sanatorium, additions (£1,500); Clerk, Anderson Sana- Houses, North Avenue, for F. H. Farnborough. Bungalows, 
oe torium. Leigh Hall Road, for H. Bridge; Marguerite Drive, for S. C. 


STALYBRIDGE.-—Rebuilding cotton mills in Quarry Street; R. Platt, Ltd. 


North; Rev. A. Whorlow, Vicar of Parish. biaieceinias > EES.—Re-erection of portion of works, for the Tees Bone 
ill Co. 
—Ext ; Partington Steel & Iron Co., Ltd. 
WEST THURROCK (Grays).—Houses; Carter & Co., builders, Grays. 
ILKLEY.—Primitive Methodist Church Sunday Schools; W. G. Smithson, 
architect, 2, Basinghall Square, Leeds. WIGAN.—Rebuilding of winding house at Wigan Junction Colliery, Abram. 


RESISTANCES For 


FOR 
BATTERY CHARGING, Accurate Speed Regulation is Essential. 
PROJECTOR ARCS, 

DIMMING, OUR PATENT 


TESTING, | OFL-PRESSURE GOVERNOR IS UNSURPASSED. 


MEDICAL WORK, &c. 


Lp, [GILBERT GILKES C0., L™. Kendal. 


- MIDDLESEX. 


i CASINGS. 


BLOGKS CLEATS. gs 
EITTinN G@s. 


in Stock: and made to any Design 


ACCUMULATOR CASES and 
BATTERY BOXES Made to Order. 


Please write for Latest Illustrated Price List. 


J. F: & G.HARRIS? 


HLECTRICAL REVIEW: TIMBER MERCHANTS AND MOULDING MANUFACTURERS, 

INDINGS AND CASES.—Subscribers and others can have their half-yearly SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILL8— 

numbers bound handsomely in Black Cloth at the rate of 4s. per volume. 58a, WILSON STREET, FINSBURY, LONDON, E.C. 
Cases for binding are aiso supplied at 2s. 6d. each.—4, Ludgate Hill, London. . Telephone. No. 1168 London Wall. Telegrams: ‘‘ Fandecors, Finsquare, London.” 


POMONA RUBBER CO.., SMANCHESTER. 


MANUFACTURERS OF 


“CHATTERTON COMPOUND.” 


“BULL DOG BRAND” Creza.). 
hee Makers of SEALING COMPOUNDS for Batteries, Accumulators, &c., kee. Samples on Application. 
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PRESCOT INSULATORS. 


Registered Design No. 639,667—1914, 
Size 43 in. x 23 in. 


These Insulators are made of best vitrified - 
Porcelain with green glaze finish. 


They are specially designed for Span and 
Bowstring Insulation on Tramway Equipments, 
and are also suitable for use on High Tension 
overhead lines. | 


They are superior to many so-called porcelain 
insulators in that they do not depend on the 
glaze for their insulating properties; they have 
a high breaking load (10,000 Ibs.) and, 
owing to their special shape, they retain their 
alignment when erected. 


— PRICES ON APPLICATION. — 


BRITISH INSULATED HELSBY 


LIMITED, 


Head Office: PRESCOT, LANCASHIRE 
Works: PRESCOT AND HELSBY. 
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Cables, 19 
Brit. L. M. Ericsson Mfg. Co, Ltd. 24 


ang Stopper and EboniteCo., 

Concordia ElectricWire Co., Ltd. 5 
Connolly Bros., Ltd. 

Pneumatic Tool 


+ Croft Granite, Brick & Concrete 


Fraser & Chalmers, Ltd 2 
Fuller Accumulator Co., Ltd.. 
Fuller Electrical & Mfg: 


Henley’ "3, Ww. Tel. Wks., Lita, 
Herbert Frood Co., 
Higgs Bros. 

Hoffman Mfg. Co., ‘La. 
Hogan & Wardrop 


| 


Howard Asphalt Co, 
Ltd. 


McClure & Whitfield .. 

McGeoch, W., & Co., Ltd. 2 

Micanite & Insulators Co., Led. 4 
18 


{ Fyfe, Wilson & Co. oo Micke w right, Ltd. 
Bruch Westinghouse E. and M. Midland lec. Mig. Co., Ltd. .. 

Co., Ltd. . Mirrlees, Bickerton & Day es 
Brook, E., Ltd. “A “Sup. 30 | Mirrlees Watson Co., Ltd. .. 9 
Browett, Lindley & Co., Ltd. .. { Monometer Mfg. Co., Ltd... 1 
Brown & Co., Cabinet Makers. . Gardner, L., & Sons, 3g Morris, H. N., & i. Lid. .. 1 
Brown, Boveri & Co., Ltd, ..Sup.3 _ General Cable Mfg. Co , | Mosses & Mitchell ee 0s 

Co., & Sup.8 | Moy, Ernest F., Ltd. .. 1 
| | Sup. 2 
| Gladstone, J. 8 | 
Cable Accessories Co.,, Ltd. . Sup.5 | Glover, W. be Co., Lid ee | 
Callender’s Cable & Construc- | Gordon, Jas., & on | 

tion Co., Ltd. Graham, Alfred, &Co.:. Nalder Bros, & Thompson, Ld. 
Cambridge Beientitic “Instru- | | = Boiler & Gen. Ins. Co., 
| National Gas Wngiie Lid,” 
Canfield RubberCo. .. .. 9 | Neal, Re 
Canning, W., & Co. | Hall, J. P., & Sons s . New Garter Foundry Co., Ltd... 
Cantie Switch Co., Ltda.” | Hall, J. P., & Co., Ltd. | 

entury Electric Co. .. up.26 | Harris, A. E., 0. up. 24 | 

China Furniture Eleo. Fittings “i | Harris, J.F.&G., Ltd... .. 18 | Oriental Tube Co., Ltd... Sup. 24 

Manufacturers’ Association. . | Hart Accumulator Co., Ltd. .. 12 
Chloride Electrical Storage Co. | Hartjen, H., & Co. a 

Ltd. Hartnell, Wilson, & Co., Ltd. “Sup. 24 

Churton, T. Harding, & Co.,Ltd. 1 | Haslam & Stretton, Parniiter, Hope & Bugden 
Clarke, Chapman & Co., Ltd. .. | J. H., & Co.. | Pass, Capper, & Son, Ltd. “‘Bup. 
Clifford, Charles, & Son, Ltd. Sup.24 | Hendr | Paul, R. oe 


Peebles (Bruce) & Co., itd >... 

Phillips Commutator Grinder 
Co., Ltd. 

Pheenix Dyaamo Mig. Co., Ltd. 

Pheenix Fire Office 


ea, .. x Holmes, J. H. & Co. “Bu: ap, 25 Pinchin, Johnson & Co , Ltd. . ree 5 
Journal . “Sup.15 | Hooper's Telegraph and ‘India. Pomona Rubber Co., Ltd. 13 
Oressall Manufacturing Oo. ..8up. 6 Rubber Works, Ltd. .. Sup 19 | Pope's Electric Lamp Co., Ltd. 


Post Office Electrical Engineers’ 
Jour 


Power Storage Co., Ltd. .. 


Proctor, J., Ltd 
Pulsometer Engineering Co., Ltd. 2 


| 
Igranic Electrio Co., Ltd. Sup. 32 
India-rubber, and | 
Davidson & Co.,Ltd. .. .. Telegraph Works Co., Ltd... | 
Davis & Timmins, Ltd... .. 26 | Ingleby &Co., Ltd. ' 
Davis Electrical Co. .. 5 | International Time Recording | Raworth,J.E. .. ee Sup. 19 
Dermatine Co.,Ltd. .. .. 1 _ Co., Ltd. | Reavell & Co., Ltd. 
Dick, Kerr & Co., Ltd. .. .-Bup.6 | Isenthal & Co. oe “Sup. 15 | Record Electrical Co., Ltd. ;. 10 
Dickson, Norman, Pringle & Co. | ' Rees Roturbo Mfg. Co., Ltd. 
Dodimead, J.,&Son .. Sup. 24 | Reliance Engraving Co., Ltd... 
Dore & Co. 20 | Rentell, 8., & Co., Ltd. .. ‘Bup. 
Dorman & Smith, Ltd... 10 rolle & Ltd. .. 
D.P. Battery Co., Ltd. .. Sup.z8 , Jackson Elec. Stove Co., urine Co 
Drake &Gorham, Lid... .. 16 | Jaroslaw,D. .. Ross Courtney & Go., Ltd. “Sup. 30 
Drysdale&Co. .. «- | Jenkins, Robert .. Rugby Lamp Co., Ltd.c.. 
Dugdell’sPatents.. .. Sup.22 | Johnson & Phillips, 1 | Ryman, Fred.,&Co. .. 


pace | PAGE PAGE 
Acheson, E.G., Ltd, .. ..Sup.6 | Edison & Swan’ U.E.L. Co., Keith, J.,& Blackman Co., Ltd. 
Son & Ltd. Sup. 16 Kelvin, Bottomley & 
lien, E., & Co, Electric Construction Co., Ltd. 6 Ltd. 
Hard | Electric & General Works, Ltd. Key Engineering Co., Lid. "Sup. 29. 
Armorduct Manufacturing ~ as Electric & Ordnance Accessories Kirk (Wheatley), Price &Co,. Sup. 9 
Armstrong, Addison & Co. Electrical ‘Apparatus Co., Ltd. sup. 18 
Austin& Hayes .. . | Blectrical Contractors’ Assoc. 
Auto Controller Co. oe -. Sup. 6 Electrical Supplies Co. .. oo ‘ Lacy-Hulbert & Co., Ltd. zo 2 
Avery, W. & T., L ee ee | Electromotors, Ltd. oo 1 Scott & Co., Ltd. .. 
| Blliott Bros. ‘Lea’ Recorder Co., Ltd. 1 
| Ellison, George .. Sap.2t | peGarbone..  ..8up.4 
| Endolithic Manufacturing cos” | L’Electro Journal 
| Dp. Linolite Co. as “Bu | 
Electric Syndi Fngincering & Are Lamps, Ltd. 25 | Litholite, Ltd, 
Bastian MeterCo.. Ltd... Equipmentand Eng'neering Co. Liverpool Elec. Cable Co., La. Sup. a5 } 
Belling & Co. 20 Sup. 23 | London Electric Firm 
Bennis, E.,&Co., Ltd... . Sup 2 Everett, Edgoumbe & Co., Ltd. London Electric Wire Co., Lta. 
Berry Skinner & Co. we “a 1 Evershed & Vignoles, Ltd, oe London & Rugby Eng. Co., Ltd. 1 
Bertram Thomas .. | L.P.S. Electrical Co. oe oe 
Best & Lloyd, Ltd. +. Sup. t | Lundberg, A. P., & Sons o 
‘olton, Thos ons, } 
Braby, Fred, & Co. 9 W. D., & Co. 8 
Brimsdown Lam Works, Ltd Paik, Staaeimana & Co,, Ltd... | Macintyre, J.,& Co.,Ltd. .. 
British Electric Transformer | Ferguson, Pailin& Co... ..- 1 | Magic Cleaner,Lid, .. .. 8 
Co., Ltd. | Ferranti, Ltd. Marelli, E., & Co... ee 
British Insulated and Helsby Foster Engineering Co., Ltd. 25 | Mavor & Coulson, btd.:. 1 


Co., Ltd. .. sc oe Sup. 22 ee 
Crompton-& Co.,Ltd. | Premier Accumulator Co., Ltd, 3 
Crypto Electrical Co. .. Sup. 3t | Premier Electric Control, Ltd. 
Cryseleo, Ltd... ad Sup. 31 Pritchett & Gold and Electrical 


INDEX TO ADVERTISERS. 
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St. Helens Cable and Rubber : 
Co., 5 
Saxonia Mlectrical Wire Oo., Ltd. 1 
- Bandycroft, Ltd, .. ae 27 
Sax, Julius, & Co., Lid... ee 1 
| & Co., Ltd. 
Showell & Sons, Ltd. .. Sup. 26 
Siemens Bros. & Co., Li ll 
Siemens Bros. Dynamo W 
Ltd. M 
Simmonds Bros., Ltd. 27 
Simplex go Ltd... Sup. 26 
Sisson, W., Ltd. .. ee 
Sloan Ltd Ltd 
Small Power Dynamo & Motor : 
Co. Sup. 26 
Smith, Frederick, & Co., Did... 
Smith, Major & Stevens, 


Solenoid Regulator Co. .. 
Sperryn & Co., 
Steel Tubes & Conduits Co. - Sup. 4 


Stepney Rubber Works .. Sup. 39 
Sterling Varnish Co. .. ae 
Stone, J., & Co., Ltd. .. 

Sulzer Bros. . Sup.7 
Electrical Co., ‘Ltd... ..Sup 4 


Units, Ltd... a 
wiss Insulating Works.. 


Taylor & Challen, Ltd. .. Sap. 28 
Taylor & Co, 

Telegraph Condenser Co., Ltd. Sup. 30 
Thermit, L 
Townshend’ 3 Art Metal Co., 


Ltd . we 18 
Tucker, J. H., &Co. 
Tudor Accumulator Co., ‘Ltd... 
Turner Bros. ae 
Turners & Manville, Ltd. a 8 


Unbreakable Pulley and = 
Gearing Co., Ltd. 
United Electric Car Co., Ltd... 1 


Veritys, Ltd. oe . Sup.t 
Vickers, Ltd. ee “Sup. 18 
Victoria Dynamo & Motor Co. 1 


Vulean Electric & 
Co., Ltd 


Walsall Electrical Co., Ltd. 


Walters, Austin, & Son .. e 
Ward & Goldstone ee . Sup. 3 
Weir, G. & J., Ltd. 
Wells, A. C., & Co. 


Western Electric Co., Lta 1& Sup. 20 
Westinghouse Brake Co., Ltd. 
0. 
Westminster Tool & Elec. Co. ‘sup. 2 
Electrical Instrument 
1 


white” Electrical Instrument 


Wiggins, F., & Sons a 
Willcox, W. H., & Co., Ltd, 
Wilson, L. E., os 
Witting, H. R., & Partners Sup. 22 
Wolverhampton Industrial 
velopment Committee 
Worthington Co., Ltd. 
Wright, A. J., Li 
Wright & Wood. Ltd. 


“Z" Eleotric Lamp Mfg. Co. 
Ltd. oe 


Sup. l4 


as being ‘‘THE”’ 


ETRE 


OVER *30;00900 


Tested by more than’ 400 Engineers during a 
period of three years, and generally recognised 
practical and reliable 
ELECTRIC FIRE. - 


A P.C. will bring our 40-PAGE ILLUSTRATED CATALOGUE. 


BELLING & CO., 


DERBY ROAD, EDMONTON, LONDON, N. 


Electric Heating 
Specialists, 


JOHN 


Ke 


Telegrams: “ Cuivre, Londo! 
Teleyhone: 136 Eastern. 


CuPPER 


EXHAUSTING TURBINE 
ENGINES, 


HIGH - CONDUCTIVITY 


CASTINGS and 
COPPER FORGINGS 


DORE & CoO. 


Coppersmiths and Brassfounders, 
BROMLEY, 


MIDDLESES- 


EXPANSION PIECE. 
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‘THE ELECTRICAL REVIEW. 


The Year’s Balance. 


A sound business is built on the selling of 
reliable goods. The trade that is reared 
on lamps of indifferent quality, short 
life and fragile filament cannot prosper 
—the year’s balance of such a business 
must be unsatisfactory. If you want 
your lamp trade to succeed in the New 
Year associate it with the successful 
lamp—OSRAM. Its strength, economy 
and brilliance have made it the lamp in 
greatest demand. OSRAMS have the 
largest sales of any British made lamps. 


Made at The Osram-Robertson Lamp | 
Works, Hammersmith, London, W. 


Advt. of The General Electric Co., Ltd., 67, Queen Victoria Street, London, E.C. 
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The Names of Advertisers whose Announcements are ordered for a series 
Charge, but if repeated under existing Headings Gd. per 


CLASSIFIED INDEX OF ADVERTISEMENTS. 


are entered under any one Beading in this Index Free of 
Week is charged for each additional entry. 


Accessories. 

Davis Electrical Co. 

Edison & Swan U.E.L. Co., Ltd, 
Falk, Stadelmann & Co., Ltd, 

L P.S. Electrical Co. 

Lundberg, A. P., & Sons, 
Ryman, F., & Co. 

Sax, Julius, & Co., Ltd. 


Accumulator Acid Makers. 
Morris, H. N., & Co., Ltd. 


Air Compressors. 


Dickson, Norman, Pringle & Co. 
Lacy-Hulbert & Ltd. 
Reavell & Co., Ltd. 


Air Filters. 
Witting, H. R., & Partners, 


Alternators. 


British Thomson-Houston Co., Ltd. 
Crompton & Co., Ltd. 
Peebles (Bruce) & Co., Ltd. 


Arc Lamp Coupling, Winches, &c. 
London Electric Firm, 


Auctioneers and Valuers 
(Mechanical). 
Kirk (Wheatley), Price & Co. 


Automatic Liquid Scale and 
dicator. 
Avery, W. & T., Ltd. 


Ball Bearings. 
Hoffmann Mfg. Co., Ltd. 


Batteries (Primary). 
Co., Ltd. 
ndia-Rubber, G.-P, & T, Co. 
Veritys Ltd. 


Batteries (Storage). 
Chloride Electrical Storage Co., Ltd. 
Hart Accumulator Co,, Ltd. 
Fuller Accumulator Co., Ltd, 
Fuller, J. C., & Son, Ltd. 
Premier Accumulator Co., Ltd. 
Pritchett & Gold and Electrical Power 

udor Accumulator Co., Ltd, 
Wilson, L. E.,&Co, 


Bells, 


General Electric Co., Ltd, 
Veritys Ltd. 
Wright, A. J., Ltd. 


Belting. 
Dermatine Co., Ltd. 
Hendry, J. 


Bioscope Resistances. 
Walters, Austin, & Son, 


Books. 
L’Electro Journal, 
Rentell & Co., Ltd. 


Boosters. 
Chloride Electrical Storage Co., Ltd. 


Brake and Clutch Linings. 
Herbert Frood Co., Ltd. 


Cabinet Work, &c. 
Brown & Co. 
Dodimead, J., & Son. 


Cables. 
See Wire (Covered), 


Cable Connectors. 
Haslam & Stretton, Ltd. 


Carbons. 

British Thomson-Houston Co., Ltd. 
Electrical Supplies Co. 

General Electric Co., Ltd, 
McGeoch, W., & Co., Ltd. 

Veritys Ltd. 


Carbon Brushes. 
Le Carbone, 


Casing and Capping. 
Haslam & Stretton, Ltd, 
Harris, J. F., & G. 


Veritys Ltd. 
Castings. 
New Garter Foundry Co., Ltd. 


_ Chain Drives. 
Westinghouse Brake Co., Ltd, 


Circuit Breakers (Automatic). 
Bertram Thomas. . 

British Thomson-Houston Co., Ltd, 
& Swan U.E.L,. Co., Ltd. 
Ellison, 


Commutating Grinders. 
— Commutator Grinder Co., 


Condensing Apparatus. 
Mirrlees Watson Co., Ltd. 


Conduits. 
General Electric Co., Ltd. 
Howard Asphalt Troughing, Ltd. 
Linolite Co., The. 
Or-ental Tube Co., Limited. 
Steel Tubes & Conduits Co. 


Control Gear. 


Premier Electric Control Co, 


Controllers. 
Bertram Thomas, , 
—" & Ordnance Accessories Co., 


Converters (Motor). 
Peebles (Bruce) & Co., Ltd. 


Cooling Towers. 
Worthington Pump Co., Ltd. 


Copper. 
Bolton, T., & Sons, Ltd. 


Coppersmiths. 
Dore & Co. 


Dynamos. 


British Thomson-Houston Co., Ltd, 
Canning & Co. 

Crompton & Co., Ltd. 

Electric Construction Co., Ltd, 
Electromotors, Ltd. 

Fuller Electrical Mfg. Co. 

General Electric Co., Ltd. - 

Hall, J. P., & Co., Ltd. 

Hartnell, Wilson & Co., Ltd, 
Holmes, J. H., & Co. 

McClure & Whitfield. 

Peebles (Bruce) & Co., Ltd. 
Phoenix Dynamo Mfg. Co., Ltd. 
Rees Roturbo Mfg. Co., Ltd. 
Siemens Bros. Dynamo Works, Ltd. 
Small Power Dynamo & Motor Co. 
Veritys Ltd. 

Vickers, Ltd. 

Victoria Dynamo & Motor Co, 


Dynamo Brushes. 


British Thomson-Houston Co., Ltd. 
Veritys Ltd. 


Dynamo Repairs. 


Bertram Thomas, 


Ebonite. 


American Hard Rubber Co. 

Carson, Evans & Co. 

Climax Stopper & Ebonite Co., Ltd, 
Stepney Rubber Works. 


Electric Portable Tools. 
Consolidated Pneumatic Tool Ce., 


Ltd. 
Westminster Tool & Electric Co, 


Eleetrical Accessories. 
McGeoch, W., & Co., Ltd. 


Electricity Meters. 
Bastian Meter Co., Ltd. 
British Thomson-Houston Co., Ltd, 
Electrical Apparatus Co., Ltd. 
General Electric Co., Ltd. 


Engineers and Contractors 
(Electrical). 

Bertram Thomas, 

British Thomson-Houston Co., Ltd. 

Clarke, & Co., Ltd. 

Dick, Kerr & Co., Ltd, 

Electromotors, Ltd. 

India-Rubber, G.-P., & Telegraph 
Works, Ltd. 

Johnson & Phillips, Ltd. 

Moy, E. F., Ltd. 

Peebles (Bruce) & Co., Ltd. 

Western Electric Co. 


Engines for Electric Light. 
Fair, W. D., & Co. 


Engines (Gas). 
Gardner, L., & Sons, Ltd. 
National Gas Engine Co., Ltd, 


Engines (Oil). 


Fa Wilson & Co. 

lees, Bickerton & Day. 
Sulzer Bros. 

Westinghouse Brake Co., Ltd. 


Engines (Steam). 


Allen, W. H., Son & Co., Ltd. * 
Browett, Lindley & Co., Ltd. 
Howden, J., & Co. 

Reavell & Co., Ltd. 

Sisson, W., & Co., Ltd. 


Engines (Pumping). 
Drysdale & Co, 


Factory Sites. 


Wolverhampton Industrial Develop- 
ment Committee. 


Fans, 


Davidson & Co, Ltd. 

General Electric Co., Ltd. 

James Keith & Blackman Co , Ltd. 
Marelli, E., & Co. 


Feed Pumps. 
Hall, J. P., & Sons, Ltd. 


Fibre. 
Austin & Hayes. 
Diamond state Fibre Co, 
Mosses & Mitchell, 


Fittings (Electric Light). 
British Thomson-Houston Co., Ltd. 
Cables Accessories Co., Ltd. 
Dorman & Smith, Ltd. 

Drake & Gorham, Ltd. 

Dugdell’s Patents. 

General Electric Co., Ltd. 

Linolite Co., ‘I'he. 

Cable and Rubber Co, 
td. 

Stone, J., & Co., Ltd. 

Tucker, J. H., & Co., Ltd, 

Veritys, Ltd. 

Ward & Goldstone. 


Fittings (Fancy). 
Edison & Swan U.E.L. Co., Ltd, 


Flexible Couplings. 
Gordon, J., & Co. 


Forgings. 


Jenkins, R. 


Furnaces (Lead). 
Monometer Mfg. Co., Ltd. 


Fuse Boxes. 
Moy, #. F., Ltd. 
Parmiter, Hope & Sugden, Ltd. 
Turners & Manville, Ltd. 


McGeoch, W., & Co., Ltd, 
Moy, E. Ltd. 


Glass. 


General Electric Co., Ltd, 
Veritys, Ltd. 


Graphite. 
Acheson, E. G., Ltd. 
Souheur, H. d’Anvers, 


Heating & Cooking Apparatus. 


Bastian Electric Heating Syndicate, 


Ltd. 
Belling & Co. 
Bertram Thomas. 
British Electric Transformer Co., Ld. 
Cressall Mfg. Co. 4 
Elec. & Ordnance Accessories Co., Ltd. 
Ferranti, Ltd. 
General Electric Co., Ltd. 
Jackson Electric Stove Co,, Ltd. 
Simplex Conduits, Ltd. 
Townshend’s Art Metal Co., Ltd. 


India-Rubber. 
India-Rubber, G.P., and Telegraph 
Works Co., Ltd.” 


Instruments (Measuring). 
British Thomson-Houston Co., Ltd. 
Cambridge Scientific Instrument 


Co., Ltd. 
Edison & Swan U.E.L. Co., Ltd. 
Elliott Bros. 
Everett, Edgcumbe & Co., Ltd. 
Evershed & Vignoles, Ltd. 
General Electric Co., Ltd. 
Kelvin, Bottomley & Baird, Ltd, 
Moy, E. F., Ltd. 
Muirhead & Uo., Ltd. 
Nalder Bros. & Thompson, Ltd. 
Paul, R. W. 
Record Electrical Co., Ltd. 
Walsall Electrical Co., Ltd. 
Weston Electrieal Instrument Co, 
White Electrical Instrument Uo. 


(Continued on page xxiv.) 


Insulating Material. 
Canfield Rubber Co. 
Hartjen, H., & Co. 
Litholite, Ltd. 
Micanite and Insulators Co., Ltd. 
Roburine Co. 


Siemens Bros. & Co., Ltd, 


Swiss Insulating Works, Ltd, 


Insulators. 


Turners & Manville, Ltd. 


Insurance. 
National Boiler & General Insurance 


Co., 
Phoenix Fire Office, 


Iron and Steel. 
Simplex Conduits, Ltd. 


Ladders. 


. Heathman, J. H., & Co, 


Lamp Holders. 


Edison & Swan U.E.L. Co., Ltd. 
Western Electric Co., Ltd. 


Lamps (Are). 
British Thomson-Houston Co., Ltd, 
General Electric Co., Ltd. 


' Engineering & Arc Lamps, Ltd. 


Veritys, Ltd. 


Lamps (Carbon and M.F.). 


Brimsdown Lamp Works, Ltd. 
British Thomson-Houston Co., Ltd. 
— Westinghouse E, and M. Co., 


Cryselco, Ltd. 

Drake & Gorham, Ltd. 

General Electric Co., Ltd. 

London and Rugby E . Co., Ltd, 
Pope’s Electric Lamp Co., Ltd. 
Rugby Lamp Co., Ltd. 

Siemens Bros. Dynamo Works, Ltd. 
Stone, J., & Co,, Ltd, 

Veritys Ltd. 

Westinghouse Cooper Hewitt 


Co., Ltd. 
Electric Lamp Mfg. Co., Ltd. 


Lamps (Portable). 
Equipment & Engineering Co. 


Lead Smelters. 
Pass & Son, Ltd, 


Lifts, Controllers and 
Accessories. 
Smith, Major & Stevens, Ltd. 


Lubricants. 


Pqmona Rubber Co., Ltd. 
illcox, W. H., & Co., Ltd. 


_ Magnets. 
Allen, E., & Co., Ltd. 


Miea. 
Jaroslaw, D. 
Taylor & Co. 
Wiggins, F., & Sons. 


Motors. 


British Thomson-Houston Co., Ltd. 
Brook, E., Ltd. 

Brown, Boveri & Co., Ltd. 

Century Electric Co. 

Churton, T. Harding, & Co., Ltd. 
Crompton & Co., Ltd. 

Crypto Electrical Co. 


Elec. & Ordnance Accessories Co., Ld. 


Electromotors, Ltd. 
General Electric Co., Ltd, 
Hall, J. P., & Co., Ltd. 
Higgs Bros. 

Hogan & 

Ingleby & Co., Ltd. 
McClure & Whitfield. 
Mavor & Coulson, Ltd. 
Peebles (Bruce) & Co., Ltd. 
Sandycroft, Ltd. 

Sun Electrical Co., Ltd. 
Veritys Ltd. 

Vickers, Ltd. 

Victoria Dynamo & Motor Co, 
Wright & Wood, Ltd. 


Motor Starters & Controllers. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Electrical Apparatus Co., Ltd. 
Ellison, George. 

Igranic Electric Co., Ltd, 

Moy, F., Ltd. 

Reyrolle & Co., Ltd. 

Solenoid Regulator Co, 

Veritys Ltd 
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THE ELECTRICAL REVIEW. 


FERROZOID iz 
-CONSTANTAN | CHRONIC | 


WRITE FOR PARTICULARS OF FOURTEEN GRADES or 


TO :— 

MAKERS; AGENT : 
: HENRY WIGGIN & Co., Ltd., George St., BIRMINGHAM. ! LIONEL ROBINSON, 3, Staple Inn, LONDON, W.C. 33 


It is difficult to understand why German-made Flame 
Arc Lamps were purchased prior to the War, but 
QUITE INCOMPREHENSIBLE why they should 
be hought NOW. | 


MORE RELIABLE, CHEAPER CARBON and 


PROVE this by having a Sample Circuit FREE of GHARGE. 


MANUFACTURERS : 


ENGINEERING & ARC LAMPS, Ltd., 
SPHERE WORKS, 


Telegrams: Telephone: 


* Voltarcon, St. Albans.” . ST. ALB ANS, HERTS. "No. 258 St. Albans. 


COMMUTATOR GRINDERS. 


- NO MOTOR REQUIRED. 


‘THE BEST, CHEAPEST, AND ONLY MACHINE SUITABLE FOR 
TRUEING UP ALL KINDS OF COMMUTATORS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT. IT. 


On the aig iralty, Awarded Gold Medal 
War Offic a Office e, Marseilles Exhibition, 
and “Cro ‘own — vi Lists, 1908. 


Catalogue and Price List on application : 
PHILLIPS COMMUTATOR GRINDER CoO., Ltd. 


Telegrams: 27, WALBROOK, LONDON, E.C. = Telephone No. 
“‘Comgrinder, London.” 5240 Bank. 


5 December 31, 1948. ] xxill 
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CLASSIFIED INDEX OF ADVERTISEME NTS.—( Continued from page xxii). 


Name Plates. 
Endolithic Manufacturing Co., Ltd. 
London Label Co., Ltd. 


Neal, R. 
Reliance Engraving Co., Ltd, 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Patent Agents. 
Raworth, J. E 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 


China Furniture Elec. Fittings Mfrs.’ 
Association. 
Macintyre, J., & Co., Ltd. 


Pulleys. 


Unbreakable Pulley & Mill Gearing 
Co., Ltd. 


Pumps. 


Drysdale & Co. 
Pulsometer Co., Ltd. 
Weir, G. & J., Ltd. 


Resistances. 
Mickelwright, Ltd. 


Rheostats. 


. Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Igranic Electric Co., Ltd. 
Isenthal & Co. 
Moy, E. F., Ltd. 
Walters, Austin, & Son. 


Screws and Terminals. 


Davis & arg Ltd. 

Moy, E. F., Ltd. 

Ross rt hee & Co., Ltd. 
¢ Showell, E., & Sons, Ltd. 

Veritys Ltd. 


Soldering Material. 


Auto-Controller Co. 


Stampings. 


Harris, A. E., & Co. 
Jenkins, R. 

Sankey, J., & Sons, Ltd. 
Turner Bros. 


Steam Pipes. 
Dore & Co. 
Stokers. 
Bennis, E., & Co., ae, 
Proctor, J., Ltd. 
Superheaters. 


Gordon, J., & Co 
Superheater Units, Ltd. 


Switch Cells. 


Croft Granite, Brick & Concrete Co. 


Switchboards. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Ferguson, Pailin & Co. 

General ene Co., Ltd. 


Holmes, J. H., & Co. 

Igranic Electric Co., Ltd. 

Moy, E. F., Ltd. 

Reyrolle & Co., Ltd. 

Veritys Ltd. 

Walsall Electrical Co., Ltd. 
Switches. 


Berry, Skinner & Co. 

Bertram Thomas. 

Bill, S., & Co., Ltd. 

British Thomson-Houston Co., Ltd. 
Cantie Switch Co., Lid. 

Dorman & Smith, Ltd. 

Edison & Swan U.E.L. Co., Ltd. 
Electric & General Works, Ltd. 
General Electric Co., Ltd. 
Lundberg, A. P., & Sons. - 
McGeoch, W., & Co., Ltd. 

Moy, E. F., Ltd. 

Sperryn & Co., Ltd. 

Veritys, Ltd. 


Tank and Girder Work. 
Braby, Fred., & Co. 


Telegraph Condensers. 


Muirhead & Co., Ltd. 
The Telegraph Condenser Co., Ltd. 


Telegraph Poles. 


Armstrong, Addison & Co. 
Wade,'R., Sons & Co., Ltd. 


Telephones. 
British L. M. Ericsson Mfg. Co., Ltd. 
General Electric Co., Ltd. 
Gent & Co., Ltd. 
Graham, Alfred, & Co. 
Veritys Ltd. 
Western Electric Co., Ltd. 


Time Recorders. 
International Time Recording Co., 


Tools, &e. 
Taylor & Challen, Ltd. 


Tramway Supplies. 
British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 

United Electric Car Co., Ltd. 
Veritys Ltd. 


Transformers. 
so Electric Transformer Co., 
British Thomson- Houston Co., ‘Ltd. 
Crypto Electrical Co. 
Foster Engineering Co., Lid. 
Turbine Pumps. 
Gordon, J., & Co. 


Turbines. 


British Thomson-Houston Co., Ltd. 
(Steam). 

Fraser & Chalmers, Ltd. (Steam). 

Gilkes, Gilbert, & Co. (Water). 

Gordon, J., & Co. (Water). 


Vacuam Cleaners. 


Electrjc Suction Cleaner Co, 
Magic Cleaners, Ltd. 


Varnishes, &c. 


~Pinchin, Johnson & Co. 


Sterling Varnish Co. 


Ventilation. 


General Electric Co., Ltd. 
Veritys Ltd. 


Vulcanite. 


Carson, Evans & Co, 


Water Recorders. 
“Lea” Recorder Cc., Ltd. 


Welding. 
Thermit, Ltd. 


Wire (Covered). 
—_— Insulated and Helsby Cables, 
td. 


Concordia Electric Wire Co., Ltd. 
Connolly Bros., Ltd. 
General Cable Manufacturing Co., 


Ltd. 
General Electric Co., Lid. 
Glover, W. T., & Co., Ltd. 
W. T., Telegraph Works 


Hooper’ 8 Telegraph & India-Rubber 
Works, Ltd. 

Liverpool Electric Cable Co., Ltd. : 

London Electric Ltd. 

McGeoch, W., & Co., 

Saxonia Electrical Wire is, Ltd. 

Veritys Ltd. 

Western Electric Co., Ltd. 


Wire (Uncovered). 


Clifford, Charles, & Son, Ltd. 
Davis & Timmins, Ltd, 
Smith, F., & Co., Ltd. 


MISCELLANEOUS ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 9, &c. 


Can be 
obtained 
from 
Stock. 


BRITISH 
MADE. 


Prices on 
application to 


MILITARY TELEPHONES. 


MAGNETO 
and 
BUZZER 
PATTERNS. 


Complete, 
peady for 
Immediate 

Service. 


5, CHANCERY LANE, W.C. 


BRAN 
GLASGOV 
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Strength is another. 


bs not, write for a copy. 


Foster 


| Engineering Ce 

Oflices EWorks MORDEN 
WIMBLEDON, Lonpon S.W. 


BRANCH OFFICE3: 
GLASGOW —67, Waterloo Street. 
LIVERPOOL—1/3, Stanley Sirzet. 4 


MANCHESTER ~78, Kinz Sire:t. 


Long life is one of the features of 
Foster Drawn-Wire Lamps. 


are the lamps you will do well to stock. 
Have you seen our new showcard? If 


Le 


BRANCH OFFICES: 


BIRMINGHAM—104, Néwhall Street. 
CARDIFF—38, Charles Street. 
NEWCASTLE-ON-TYNE-—Colling- 
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STANDARD CABLE ENDS. 


All these Goods are shown Full S 


Carrying Capacity in Ampere 


For Size of Cable 
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~SANDYCROFT LIMITED, 
CHESTER. 


MINING MACHINERY. 
“AMANIBOVI 


PATENT TWO-SPEED “CASCADE” INDUCTION MOTOR FOR FAN DRIVING. 


FULL LOAD MOTOR RATING, 50 H.P. at 360 R.P.M.—17 H.P. at 235 R.P.M. 


THIS INSTALLATION IS MOST USEFUL WHERE A SMALLER OUTPUT IS REQUIRED 
AT THE WEEK END. 


“ABOUT ELECTRIC FIRES” A large range of fires to suit 


the name of the most successful series 
of Electric 


| Perfect Electrically. | Sound Mechanically. | 


Jackson Electric Stove Co., Ltd., F I R E S 38, Blandford Street, London, W. 


Our Automatic Lift is the 

most simple made, and 

, the most simple maid 
may safely use it. 


SMITH, MAJOR & STEVENS, Ltd. (ie LOAGOR, & worus, Northampton. 


Registered ** WEP HAWN’? Trade Mark. 


WATERTIGHT 


5 to 250 Amps. 500-volt Circuits. 


For Portable and Permanent Installations, Field 
Plants, Motors, Mines, Shipyards & 3-phase Work, 
Special Plugs for Ship Wiring and Docks. 


As used by H.M. War Office, L.€.C., Electric Supply Companies, &c. 


SIMMONDS BROS., Ltd. 


4, 6 and 8, NEWTON STREET, HIGH HOLBORN; W.C. 
‘Phones: 2600 Gerrard. 12061 Central. Telegrams: ‘‘ Niphon, London. 
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N this small space it is impossible 
to mention a tenth of the articles 
made at Silvertown, and described 

in this catalogue. Please, therefore, 

write for a copy. 


SILVERTOWN manufactures cover 
a wide range and include Dynamos, 
Motors, Cables, Wires, Telegraph and 
Testing Instruments, Primary Batteries, 
Carbon in almost any shape and size, 
Insulating Tapes and Jointing materials, : 
Rubber Gloves, Ebonite Insulators and 
Apparatus for Wireless Telegraphy. 2 


Works cover 17 acres, and employ more 
than 4,000 work-people. The quality 
of Silvertown products is guaranteed by 
over 50 years’ successful trading. 


The India-Rub egrap 


| Head Office: 106, Cannon Street, London, E.C. Works: Silvertown, London, E. | | 
\ BRANCHES: \ 
Belfast, Birmingham, Bradford,”Bristol, Cardiff, Dublin. Glasgow, Liverpool, London, Manchester, Newcastle-on-Tyne, Portsmouth, Sheffield. i i 
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